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SUMMARY

This Interim Report contains documentation of the work accomplished

during Phase I of the Value Engineering Company Investigation of pipeline

concepts, materials, and construction techniques for the U. S. Army Mobility

Equipment Research and Development Command. The objective of Phase I of the

investigation was to select those pipeline concepts most technically feasible

and suitable for military land transportation of bulk petroleum fuels In a

theater of operation under wartime conditions. The process of pipeline

concept selection during Phase I consisted of the following steps: (I) Defln-

Ing the design constraints and pipeline characteristics which control the

configuration of a given system concept; (2) Defining the Interrelationships

between those factors; (3) Researching and describing alternative pipeline

concepts; and (4) Selecting those candidate concepts which exhibit the

greatest potential for use In the military land transportation of bulk

petroleum fuels.
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II
PREFACEI

This Interim Report describes Phase I work authorized by the United

States Army Mobility Equipment Research and Development Command, Fort Belvoir,

Virginia, under contract DAAG53-76-C-0096.

The work detailed herein comprises the definition and preliminary

evaluation portions of the Investigation of pipeline concepts, materials,

and construction techniques. Phase II will Involve a more thorough Investiga-

tion of those pipeline concepts offering the greatest potential for military

application.

The results of the investigation and the accompanying recommendations

concerning pipeline construction techniques will ultimately be combined with

studies on other aspects of the military pipeline design problem to form part

of the background research and development material for revised military

planning.
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I NTRODUCT I ON

Military land transportation and distribution of bulk petroleum

products under wartime conditions present complex and demanding engineering

criteria for the design of a pipeline system. It Is the Army's Ubligation

to meet the numerous reaulrements Imposed In Installation and operation. To

that end, the purpose of this study Is to examine alternative pipeline 'I

concepts, and to select those candidates whose material properties, join-

Ing methods, and construction techniques most closely meet the following

objectives.::
i. Maximum system reliability

2. Maximum rate of constructionp3. Minimum crew numbers, sizes, and skill levels

4. Minimum total amount of equipment required

1 5. Minimum total life cycle cost for a complete pipeline system

6. Minimum fuel loss potential

7. Minimum repair and maintenance time

SThe pipeline concepts selected as a result of the work during Phase I

of the Investigation will be the subject of a more intensive examination1

during Phase I1, In order to establish a detailed measure of cost and per-

formance for those concepts.
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INVESTIGATION

Background and Scope

SThe bulk fuel supply concept using militerv pipeline systems has

U proven to be an effective means for transporting large quantities of liquid

hydrocarbon fuels. Nevertheless, the use of coupled pipelines presents

various problems with regard to material composition, Installation, environ-

Hl ment, and other considerations.

- Welded steel pipelines currently dominate the Industry, yet the welding

process requires perfection to assure reliable construction. To date, the

Army has been unable to develop and maintain adequate crews of qualified

welders to support tactital military operations.

Early development of an automatic pipeline welding machine for use by

the Army made little progress. The mobile pipe mill developbd by Industry In

the early 1960's showaad promise, but Its operation was beset by nroblems with

production rate, reliability, operability, maintainability, manueverability,

'S transportability, and safety. MERADCOM subsequently recommended termtna-

tion of the mobile pipe mill development task. Both Ideas have since under-

' gond commercial development, but are not the ultimate systems.

The search for a more effective bulk petroleum distribution system,

however, has led to use of alternative materials for construction. A Combat

iOperations Research Group (CORG) study concluded that conventional steel

u 'pipe be replaced with buckle-jointed aluminum pipelines. A feasibility

study conducted for MERADCOM by Picatinny Arsenal suggested field fabrication

of fiberglass reinforced plastic (FRP) pipe as a potential means of military

pipeline construction. However, considering only the high throughput require-

S ILI ment and the rate of pipeline construction required for mobile military operatio•
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I an effective method of pipeline construction has yet to be determined.

The Investigation of various pipeline concepts, materials, and

construction techniques suitable for the military under stringent condl-

[ tions, involves numerous considerations. The scope of the present study

necessarily cannot cover all materials, Joining techniques, and construc-

tion procedures, but did involve a wide range of pipeline designs Inuor-

pora'rIng accepted Industry application criteria. Particular att-ntion was

given to various materials used to fabricate the pipeline Including metals,

plastics, composites and elastomers. Consideration also was given to oper-

ation and maintenance levels, personnel required for Installation, systemp4
reliability and cost.

Phase I of the Investigation was, In effect, a four-part study to

reduce the large number of possible pipeline concepts to a smaller number

of the most promising ideas designated for further analysis. The first part

consisted of defining the faclors and characteristics to be considered and

constraints to be applied In determining the concepts' technical feasibility and

Lt military suitability. The next part consisted of establishing the Inter-

relationships between the factors, characteristics, and constraints. The

• U tnlrd part involved developing a comprehensive listing of alternative pipe-

line concepts. The final part of the study was the evaluation of all con-

cepts identified and selection of those pipeline concepts offering the greatest

potential for use in a military bulk fuel distribution system onvironment.

Phase II of the Investigation will be the more detailed study of those

selected concepts.

!I
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Industry Survey f* '-r

IA considerable oor'in of Phase I effort Involved acquisition of

data pertaining to p jpeilne m:teral, Installat.onI and construction tech.-

niques. This was necessary to be able +o subsequently define the pipelinf.:

At the outset, 14 companies cl~ed In COR~fs Bulk Petroleum Facilities

and Systems (BPFS) Report (Reference 1), were contacted so as to update as

r much as possible the report findings. ,ppendix B contains a listing of those

companies. In addition, manufacturers and suppliers listed In Industrial

directories under appropriate "pipe" headings were contacted. Of the 774 corn-

panles contacted (Appendices B and C), 264 replied, Sixty-seven supplied useful

Li information, and 29 supplied Informatfon that was used In the conr.epts.

Other sources of Information consisted of professional and trade organ-

l.ations, listed in Appendix D, some of whom also furnished mem~arship llsls.
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Design Constraints and System Characteristics

•' T~e factors affecting the des.ign of military pipeline systems were

Sclassified as external design constraints and plpollne system characteristics.

The external constraints were those factors pertaining more to external phys-

Ical limitations of tho pipeline than the Inherent system characteristics.

The pipeline's "total length" and "throughput" are examples of external con-

L straints, whereas "pressure loss" Is a system characteristic. The factors

are listed and defined on the 'ollowing pages under six major groupings:

(I) external constraints, (2) storage, (3) transportation, (4) Installation,

(5) operation, and (5) pipe physicals. The list represents those parameters

considered primary to the pipeline system. It was not Intended to be all-

Inclusive, but rather to reflect professional judgement as to the most signi-

ficant items.

o External Constraints

Total Length - The total required length In miles of completed pipeline

measured from the port of entry to the bulk distribution breakdown point.

Throughput - The daily maximum required quantity of fuel to be passed

through the pipeline within 22 hours.

Installation Rate - The speed at which pipeline must be Installed (miles/day).

Climate - The climatic conditions at the Installation location which affec' 4

L pipeline installation and operation.

Terrain - The surface features of the Installation location which affect

pipeline Installation and operation.

I5
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777
Hostility Duration -The time span of the wartime conditions under which the

I pipeline must operate

E0 Storage

Storage Life - The maximum poriod of time materials may be stored under

probable (storage) conditions without deteriovation.

0 Transportation

Air Transport - The degree of suitability for air transportation via C-130

aircraft.

Manhandling - The degree of suitability --ýf pipeline components for repeated

physical handling by personnel; the maximum allow~able weig~ht of materials per

man is assumed to be 30 pounds for repeated lifting.

U Equipment Required - The types and quantities of equipment required for

delivery of pipeline components to the Installation site.

SInstallationI

Number of Crews -The total quantity of crew units required to Install the

L pipeline at the specified Installation rate.

Size of Crews - The number of persons required on each installation (joining)

crew to meet the specified installation rate with the method employed.

Skill Level -The level of training and practical experience required of

each crew member for proper installation of the pipeline.

6
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Safety - The absence or presence of hazards (to personnel) Inherent In

e particular construction technique.

Equipment required - rhe types and quantities of equipment required for

installation and construction of the pipeline.

Ii Surface vs Buried - The relation with regard to advantage of In.atalled

U• pipeline (below ground) to pipeline Installed at ground level.

Joining Method - The consstruction techniques and mechanical components

required to join pipe sections during Installation.

Time per Joint - The average elapsed time required by personnel to join

* two pipe sections during installation and move to the next joint.

Joint Cleanliness - The level of foreign matter present during installation

which affects proper joining of pipe sections.

Manhandilng - The degree of suitability of pipeline components for physical

handling by personnel; the maJImum allowable weight of materials per man is

1' assumed to be 30 pounds for repeated lifting.

Reuse components - Those pipeline system components which are capable of

being reused in new construction.

L Pre-Fab Capability - The possibility of performing some assembly operations

prior to stringing the pipe, such as attaching a coupling to one end of each

U length of pipe, so that only one connection need be made at Installation.

Bends vs Fittings - The relatlon with regard to advantage of the use of bent

pipe sections as opposed to the use of sepa-ate fittings for directional

l changes In the pipeline.

7



Righ?,--of-Way Required- The distance (measured In feet) required on either

sid•a of the p pellne for equipment and personnel during Installation.

lyispection/Test -ThA Inspection and testing requirements for all components

of the completed pIpe mne.

Operation

Li Pump Horsepower - The hydraulic horsepower rating required of the pumps used

to propel fuel through the pipeline.

Number of Pump Stations - The total quantity of puriplng stations required

for the total length to pump fuel at the specified rate through the total

length.

Pressure Loss - The overall loss of fluid pressure due primarily to friction

as fuel passes through pipeline.

Velocity - The average speec6 of fuel flow necessary to maintain the required

rate of flow through the pipeline.

Fluid Temperature - The average temperature of fuel flowing through the

pipeline, determined mainly by the climatic conditions of the plp.;;ne

lj location.

Reliability - Probability that the pipeline will continue in operation for

a given period of time.

Maintainability - Probability of retaining an Item in or restoring an item

to operation under a given maintenance policy.

Y
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Vulnerability -A measurement of the potential for pipeline operation disrup-

t Ion by externalI f orces( I. a. host IlIe act Ion).

Se-vice Life - The average expected length of time pipeline components will

function before requiring replacement.

Number Parallel Lines - The number of parallel pipelines required to maintain

a specified rate of flow.

[1 Pipe Physicals

Material - Pipe material and Its properties (i.e. composition, density). 1

.Product Contamination - The degree to which Interior surfaces of pipe couplings I

and fittings affect the quality of the fluid being pumped through the pipeline.

(1 Working Pressure - Average fluid pressures which fabricated pipe sections must

withstand during normal pipeline operation.

Friction Factor - Hazen-Williams coefficient (usually 140-150).

Weight - The average weight (in pounds) of fabricated pipe sections per foot j
Li of length.

I Diameter - Pipe diameter (in Inches).

Wall Thickness - Half the difference between Inside and outside pipe diameter

dimensions (in Inches).

Section Length -Average length (in feet) of fabricated pipe sections.

9
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In addition, certain critical factors were given specified limits

by the Government In accordance with their overall program requirements.a Thes~s poin1is are listed below:

oThe Initial average daily throughput requirement will be not less

than 10,000 barrels (420,000 gallons) consisting of a product mix

of approximately 10 percent motor gasoline, 15 percent diesel fuel

and 75 percent jet fuel.

oThe max imum average da IlIy throughput requ Irement w Ill not exceed

35,000 barrels (1,470,000 gallons) consisting of a product mix of

20 percent motor gasoline, 30 percent diesel fuel and 50 percentI

11o The average dist1ance from the port of entry to the bulk distribution
breakdown point will be 100 miles.

o Construction, operation and maintenance of the pipeline shall be

possible In climatic categories 1, 2, 5, 6 and 7 as defined In AR 70-38.

o The nominal size of each candidate pipeline shall be either 4, 6 or 8

Inches. Use of multiple parallel lines to obtain required throughput

u requirements may be considered as an acceptable concept.

o All pipeline system components and each Item of required construction

equipment shall be air-transportable In C-130 aircraft.

10



Interr-elationship of Design Factors

I Following the definition of the external design constraints and the

pipeline system characteristics, the next objective was the definition of the

Interrelationships among those factors. To aid In that determination, the

factors were arranged In a matrix similar to thai shown in Figure 1, as a

visual means of readily assessing the Interrelationship of the variables con-

LI sidered, The factors were listed as Independent variables (row headings),

dependent variables (column headings), or both. The external constraints,

for example, could only be considered as Independent variables. That Is,

they affected certain aspects of the system design, but In no way wero affected

by the system dec ign. Conversely, such characteristics as the joining method

* Ii for the pipe segments were affected by some factors of the system design and,

In turn, themselves had a bearing upon others.

The relationships that were determined to be most significant are mndi-

cated by the location of the dots In Figure 1, which may be read In the

fol lowing manner: "The skill level required of tha installation crews (the

11tenth column heading) Is a function of the equipment required for InstallationA

(the seventeenth row heading), the pipe joining method (the nineteenth row

heading), and the suitability of the joining method to either pre-fabrication

or pre-assembly (twenty-fourth row heading). As was the case with the original

compilation of system design factors, the Interactions shown were not Intended

L to be all-inclusive, but were chosen to provide a reasonably constructed tool.
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I The functional relationships Implied by Figure I were written In

II mathematical terms In the following listing. There, those having strict

numerical relationshiDs were written as complete equations.

SST = f(MA)
AT = f(WE, SL)
MT = f(WE, DI, SL)
ET = f(CL, TN, WE, DI, SL)

SNC= 8.8 iR ( TJ )( NL )(I NC = 8.8 IISL I

NC non-dimensional
IR in mi/day

TJ In min/joint
NL non-dimensional
SL In ft

SC = f(CL, TN, El, JM, MI, WE)
SK = f(El, JM, PF)
SF = f(R, CL, TN, SK, El)

El = f(IR, CL, NC, SC, SK, bB, JM, RW, WE, Dl, SL)
SB = f(MR, CL, TN, HD, El, IT, MN, VL)

/,. JM = fM R, HID, El, RC, PF, MA, WP)
TJ = f(CL, TN, SK, JM, JC, MI, PF)

JC = f(TN, SK, JM)
MI = f(SC, JM, WE, Dl, SL)
RC-= f(ST, JM, BF, MA)
PF = f(ST, JM)
BF = f(MA, DI, WT, SL)
RW = f(ET, El, JM, NL, DI)
IT = f(SB, JM, MA, WP)

PH TP (PL)
1714

PH in hp
. PL In psiSTP In gal/min

!PL
NP PL

WPWPi sLI NP non-dimensional
PL In psi
WP In psi .

13



1.85

PL = 2.05 x 104 TL TP 2 . (Based on Hazen-Williams

PL In psi Equation)

TL In milesi)TP in gal/min

* f NL non-dimensionalFF non-dimensional

01.In Incho s

VE 408 TP

VEn t /seNL
VE In ft/secI
TP In gal/min
DI In Inches
NL non-dimensional

FT = f(CL)

RL = f(TL, CL, TN, HD, JM, FT, VL, SE, NL, PC, WP)
MN = f(TL, CL, TN, HD, SB, JM, IT, SE, NL)
VL = f(TL, CL, TN, HD, SB, SE, NL)
SE = t(CL, TN, HD, FT, RL, MN, VL, WP)
NL = f(TP, IR, PL, VL, WP, DO)
PC = f(TP, ST, MA)
WP = f(PL, MA, DI, WT)
FF = f(MA) (Hazen-W I I lams Coefficient,

usually 140-150)

WE = 226 MA (SL) (WT)(2 DI + WT)

MA In lb/In3 (density)
SL In ft
WT In Inches
DI In Inches

DI = f(TP, NL, WP)

WP (DI)WT=2 MA + 8 W

WP In psi
DI in Inches
MA In psi (allowable stress)
WP in psi

SL = f(AT)

14
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I ~These functions were developed primarily as an aid to the detailed '
:0 definition of system concepts and as such will find more specific application

in Phase I11 of the study. However, for the first phase some of the relations

served as Indicators to put some points of perspective Into the overallu ~system design problem.
For example, given a section length of 40 feet and an Installation

Urate of 18.6 miles per day, the relation shown In Figure 2 Indicates how

rapidly the total number of Installation crews for two 10-hour shifts

Increases with the time required to make the joints, almost to the pointv of excluding anything requiring more than 15 to 20 minutes.

Another Instance of such a limitation Is shown In Figure 3 where,

given a throughput of 35,000 barrels per 22-hour day and a total system

length of 100 miles, the graph Indicates how rapidly the need for additional

pumping stations increases with a decrease In working pressure. Related to

this requirement are the reliability limits shown In Figure 4 where, even

assuming a reliability of 1.00 for the pipeline Itself, It can be seen for

example, that if a system required 16 or more pumping stations, the overall

system reliability could not exceed .85.

IEWI



NC - 8.8 IR(TJ)(NL)
SL

600 Four 4-Inch Lines

LI ~500j

L0 Two 6-inch Lines

_ j 300

Ii 200_
"0 

One 8-Inch Line

0I0 20 30 40

TIME PER JOINT (TJ) min

LI
SFigure 2: Number of Crews as a Function of Time per Joint
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Figure 3: Number of Pumping Stations as a Function of Working Pressure
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REQUIRED PUMP STATION RELIABILITY

Number of System Rellabilli-y

L Pump Stations .75 .80 .85 .90 .95

I .75 .80 .85 .90 .95
2 .87 .89 .92 .95 .97
3 .91 .93 .95 .97 .98
4 .93 .95 .96 .97 .99
5 .94 .96 .97 .98 .99
6 .95 .96 .97 .98 -
7 .96 .97 .98 .99 -
8 .96 .97 .98 .99 .

S9 .97 .98 .98 .99 -
10 .97 .98 .98 .99 -
12 .98 .98 .99 - -
14 .98 .98 .99 -

16 .98 .99 .99 -
18 .98 .99 -- -

20 .99 .99 - -LI 22 .99 ,99 - -

24 .99 - -
26 .'C9
28 .99 - -fL0 -

35.

(Assuming 1.00 Pipe Reliability)

U

Figure 4: Pump Station Reliability as a Function of System Reliability

k and the Number of Stations
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Scorin Values "

I! In order to employ the Interrelationships or Interactions between

U the design factors as a tool for comparison of the concepts, It was neces-

sary to assign a value to each of the 162 relationships shown In Figure 1.

Thneach pair of concepts could be compared on the basis of each Inter-

action.

The method which was employed Is as follows:

H (1) Each row entry was assigned a value based upon the number of desig-

nated Interactions !n that row. For example, the row labelled "Joining Method"

Li has 12 Interactions. The Independent variable "Joining Method:, therefore,

H has a value of 12/162 on the basis of the 162 possible Interactions.

(2) Each column entry was given a value based upon the number of Inter-

actions In that column and the values from step (1) of each of the rows Inter-

acting In that column. For exampib, the column labelled "Size of Crews" has

I six Interactions whose row values total 47/162. The dependent variable "Size

of Crews" then has a value of 6/(47/162).

(3) The value for each Individual Interaction then was taken as the

K normalized product (rounded-off) of the row and column values. Using the same

example as in steps (1) and (2) above, the product is (12/162) times [6/(47/162)]
or 1.532. Normalizing on the maximum possible value of 2.000 (which occurs at

the interaction of "Service Life" as a function of "Climate") the scoring value

for the example Is (1.5312/2.000) 10 = 7.66 or, rounded off, 8, as shown In

[iFigure 5 at the Interaction of "Size of Crews" as a function of "Joining Method".
After the results were compiled, each Interaction value was examined

for plausibility. Any anomalies were reconciled through re-examination of the

definitions of variables Involved.
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Evaluation of Concepts

Due to the large number of concepts defined, the number of Interactions

[ ~shown In Figure 5, and the Incompleteness of the data for' some concepts, It

was decided that a more basic set of design evaluation criteria than that of

Figure 5 should be used to reduce the field of candidates. It was imper-

ative, however, that as many variables as possible be considered.

The abbreviated matrix shown In Figure 6 was developed for this

[ purpose. It required the specification of only four Independent variables

(joining method, pipe material, working pressure, and weight), yet those four

had a bearing upon 27 of the 36 dependent variables. The values used for each

of the interactions were the same as those assigned In the full matrix.

L Using this chart the concepts, taken in pairs, were scored by com-

parison. That Is, the attributes of the two concepts were compared In each

of the 36 points of consideration. in each Instance the concept having the

superior characteristics received the scoring value. In the case of equal

qualifications or where sufficient data was unavailable, both concepts were

I awarded the value. Thus, 1he significance of the two total concept scores

was not their magnitudes, but the difference between them.
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Ii ResulIts

fl The res',Its of the Phase I investigation were the accumulation of a

considerable amount of useful and curren," Information on pipeline systems

U and Installation methods and techniques, the definition of system concepts,

the development of concept evaluation tools, and the selection of four concepts

for further Investigation.
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DISCUSSION

Update of BPFS Findings

[3 The BPFS Report was used as background Information, and an attempt

was made to contact all companies mentioned In the report In order to update

the data and determine the extent of new developments in areas pertaining

Hto piping, hardware, and welding techniques. Any additional informatlon

available on materials, Joining devices and methods, and high speed pipe-

line construction methods also was solicited.

Of the 14 companies mentioned In the BPFS Report (see Appendix B)

Mobile Pipe Constructors, manufacturer of a mobile pipe mill, and FrIeberg

and Fonnsbeck, who were suppliers of a spiral weld tube mill, could not be

located. Amercoat failed to reply to Inquiries pertaining to FRP pipe

V i systems and Westinghouse did not reply with Information on Its automatic

welder.

Three companies Indicated no further development of products since

H 1969. They are Aerojet-General with rispect to explosive welding ("Shock-

weld"), and Reynolds Aluminum and Rockwell International (North American

Rockwell) with respect to automatic welders.

However, based on responses received, It was determined that six
companies' products are currently available comnercially. CIBA-Ge.gy ei

H i(referenced in the BPFS Report as CIBA Products) currently has FRP pipe

systems on the market as dues A. 0. Smith. Gustln-Bacon's and Victaulic's

L! grooved pipe couplings, Race and Race's coupled hose/pipe and Zapata's

(referenced as Anbeck's) "Buckle-Joint" are available commercially. It

also was determined that CRC Automatic Welding (CRC-Crouse International)

has developed an automatic welder applicable down to 24 Inch diameter and

24
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I • is currently working on applications In the 12-24 Inch diameter range.

All data furnished for currently available Items was examined and Incor-

porated In the concepts considered.
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Concepts Defined

On the basis of data obtained from the companies contacted, 39 pipe-

line concepts (see Appendix A) were Identified and defined, collectively

employing an assortm6nt of conduit material and joining methods and tech-

i niques. The only systems eliminated from further consideration employed

H glass, wood, concrete, or lead pipe and, therefore, were not suitable for

the specified military application.

Of the concepts selected for consideration, all employed either

metallic pipe, non-metallic pipe, or hose. Joining methods Included

welding, adhesive bonding, couplings, friction, or mechanical means.

For purposes of Identification a five-digit hexadecimal number was

assigned to each concept, each digit representing a characteristic or para-

Smeter. The chart which follows (Figure 7) presents an explanation of the

code. For example, the 2 in the Identification code 2173D signifies the

concept status (proposed during this study); the I Indicates the Joining

UI method (mechanical coupling); the 7 Indicates the Joint geometry (separate

-ittings); the 3 Indicates the Joint description (thermal welding); and the

D Indicates the conduit material (polypropylene pipe).

Recognizing that application of any oncept would fall Into the near

U time-frame, It was necessary to consider only those concepts either commer-

dcall',/ available now In the form specified or those requiring only adaptation

or modification of equlpmnnt to meet the criteria. Any long-term process

Sdevelopment was not deemed feasible, hence, no concepts requiring that type

of development were considered.

Concepts defined Included five systems currently used ty the military:

concepts 11112, 12342, 12343, 1234E, and 1240E (reference Appendix A). Three

employ steel pipe and two use synthetic rubber hose; four are Joined by

emply seelpipeandtwouse 26



mechanical couplings and one welded; three couplings are bolted and one

I couplIng employs a cam and groove catch.
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JOINT GEOMETRY

0 - Not applicableI-V-groove buttr jointL I
2 - Plain end butt Joint
3 - Grooved pipe
4 - Cam-and-groove coupling
5 - Bell-and-spigot
6 - Flanged
7 - Separate Fittings
8 - Tongue-and-groove
9 - Swaged-on roovedPPe fittings

JOINING METHOD

I - Welding
2 - Mechanical coupling

(I - Adhesive bonding
4 - Friction coupling
5 -, Continuous conduit (Few Joints)

CONCEPT STATUS

UI - Presently used by military
2 - Proposed durinn this study

x xxxx
FIVE-DIGIT CODE

4

Figure 7: Concept Identification Codes
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JOINT DESCRIPTION

0 - Not applicable
I - Manual welding
2 - Automatic welding
3 - Thermal welding
4 - Bolted coupling
S5 - Wedge locking coupling
6 - Latching coupling
7- Bolted gripping coupling
8 - Rubber seal or "0" ring
9 - Flange clamp and 11" ring
A - Locking strip
B- Butt-and-strap hand lay-up
C - Threaded
D - Male/Remale threaded Integral coupling
E - Swaging
F - Latchlig lugs

CONDUIT MATERIAL

I - Aluminum, schedule 40 pipe, 6061-T6 or 6063-T63
2 - Steel, API 5L pipe, grade A or B
3 - Steel, lightweight tubing
4 - Steel, schedule 40 pipe
5 - Steel, high-strength well casing
6 - Steel, spiral welded p'pe
7 - Cast iron pipe
8 - Ductile iron pipe
9 - Polyvinyl chloride (PVC) pipe
A - Polyester resin fiberglass reinforced plastic

(FRP) pipe
B - Epoxy resin fiberglass reinforced plastic pipe
C - High density polyethylene (HDPE) pipe

IL D - Polypropylene pipe
E - Synthetic rubber hose

XXXXX

FIVE-DIGIT CODE

(Figure 7 cont'd)
29Ii
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Results of Evaluation

The results of the evaluation of the concepts using the scoringIA matrix of Figure 6 Is shown In Figure 8. There the concepts which were

Iipaired for comparison at the various stages of the ellinInation process are
shown with their relative scores.

LI In Figure 8, throe concepts (2123C, 21730, and 2458C) received

scores of zero. This was due to the fact that the materials Involved,

high density polyethylene (HOPE) and polypropylene, were found not to be

lA compatible with the applicable petroleum products throughout the specified

environmental temperature range. The merits or shortcoming of some jf the

11other system concepts are listed below.

{jSystem Concept Features Disadvantages

U11112 Reliability, Skill level, Inspection,
Working Pressure Time

* jb~12342 Skiil level Time, Weight *
12343 Skill level, Working pressure,

Weight Vulnerability

1234E Skill level, Time Working pressure,

Vulnerability

1240E Skill level, Time, Wor-king pressure,

Weight Reliability

VA21122 Reliabil-ity, Weld Skill level, Time
Quality

220DB Skill levei, Time, Working pressure1 ' Weight
30
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231Sillevel, Time, Vulnerability

22341Working pressure

22363 Skill level, Time Working pressure,

VulnerabilIity

225FI Skill level, Working pressure

Time, Weight *
228AI Trime, Weight, Skill level,, EquipmentHWorking pressure required

2350B Working pressure, Time

Weight

24'0EI Working pressure. Skill level,
Weight, Time Equipment required

24789 Skill level, Working pressure,tegt ie eiblt
The details of the scoring In each comparison are shown In Appendix E.

The five concepts which survived the elimination process are shown

In Figures 9 through 13. In general, the qualities exhibited by all five

were relatively light weigh,-', relatively fast joining times, end relatively

Llow skill levels required. This was, however, accomplished at the expense of

lowor- operating pressures and Increased vulnerability In some cases.
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Concept Code 220DB

{Female FRP Pipe End Male FRP Pipe End

(on $-Inch only)

L Bearing Ring

K
0-Ring Gasketj

Figure 9: ClSA-GeIgy "Pronto-Lock" Joint
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Concept Code 22341

ij Coupling Halves

I 'iii

I -- Groove

Aluminum Pipe End

Figure 10: Bolted Grooved-Pipe Coupling Joint
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I
Concept Code 24789

Li PVC Coupling

Lio

.1 1
• I

PVC Pipe EndI

•..4
SII

Coupling SeaI

Figure 13: Seal Friction Coupling Joint
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Comparison to Existing Systems

us Since the present military systems were not represented In each

major branch of Figure 8. It was necessary to rate each of the five proposed

i concepts against each of the five present systems In order to establish their

relative merit. The results of this are shown In Figure 14. In every case

!t can be seen that using the limited criteria established, the proposed

concepts outweigh the present systemis. The numbers In parentheses below

the proposed concept codes are the total of the differences between the concepts

scares and the present systems' scores. The details of the scoring of each

comparison are shown In Appendix F.
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PRSN IITRIYTM

111 24 24 24 20

22'23\11\21
22341\22 23

(130) 22 20 228 232 242I n 11 282042 202 22 223

204 2\1\0

\24122205 205 20820
(130) 22122____________N____ 242_____

24789 13 19 2014 20
(113) 1222 \222 222 220 22

Flgure 14: Present Systems Compared to Proposed Concepts
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J Concepts Selected

The four concepts selected are those with the highest scoring values

overall and represent those concepts remaining after the evaluation process

which ndicate, on the basis of performance, the greatest potential for mlli-

tary application. The four concepts, 220DB, 22341, 225FI, and 240EI, on the

basis of initial assessment, would meet the specified criteria. Three employ

i aluminum pipe, while one uses fiberglass reinforced plastic pipe. All are Joined

by methods basically available commercially.

The fifth concept from Figure 14 was eliminated from further considera-

tion because of its lower scores and due to anticipated seepage rates higher

than would be acceptable. That is, In the usual application for that type

of pipe (water lines), relatively high seepage at the Joints Is allowed as

the minimum quality level of the pipe. Development of that concept would,

therefore, require changes In specified tolerances, manufacturing methods,

and/or the geometry of the proprietary seal Involved. While this could

undoubtedly be accomplished, the other four concepts do not have problems of

this nature.
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I Future Actions

:5 The Phase it investigation will a~ssess, In detail, the effectiveness

for each of the four selected pipeline concepts as components of the overall

system for the distribution of ý-ulk fuel. Particular attention will be directed I

IfI

iA
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CONCLU'SIONS

The Phase I Investigation has yielded the following conclusions:

o On the basis of contact with professional and trade organizations

and private Industry, oniy a few areas of pipeline technology have shown

marked progress or development In the last several years. For example,,

auoaic welding tehiushave Improved the qulity of jints but beause

there has been no reduction In time required, rapid pipeline Installation Is

not possible. Hose Is relatively versatile, can be easily transported and

Installed, but Its application Is limited by Its low working pressures.

onry As a result of the Information obtained an n h basis of prelirri.

ofasystem for distribution of bulk fuel appears feasible.

o All four concepts under consideration appear to besproon the

limited basis of the preliminary evaluation to the military systems currently

available.
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Concept Code 11112

Description: This concept code represents a pipeline type currently used
by the nhflitary. It employs steel, API 5L Dlpu, grade A or B, joined by
manval welding. Weights of 4 Inch, 6 Inch, and 8 Inch diameter pipes are
10.00 LB/FT, 14.97 LB/FT, and 22.34 LB/FT, respectively; corresponding
working pressures ar-e 1700 psi, 1200 psi, and 1000 psi, respectiv~iy.

Concept Code 12342

Desceipticn: This concer'!" code represents a conventional t;'pe pipeline
employ!ng steel, API 5L pipe grade A or B, with grooved pipe couplings,
such as, VictualIC style 77 or Gustin-Bacon No. 100 bolted couplings.
Weights of 4 Inch, b Inch, and 8 Inch diameter pipes are 10.00 LB/FT,
14.97 LB/7T, and 22.34 LB/FT, respectively; corresponding working pressures
are 1000 psi, 1000 psl, and 800 psi, respectively.UI
Concep t Code. 12343

Description: ThIs concept code represents a conventional type pipeline
omploying llghtt;eight steel tubing with welded end nipples. The Joining
method Is the same as that used In concept code 12342, above. Weights of
4 Inch, 6 Inch 8nd 8 Inch diameter tubing are 3.53 LB/FT, 7.28 LB/FT, and
9.51 LB/FT, respectively; corresponding working pressures are 600 psi,
0-10 psi, and 500 psi, respectively.

Concept Code 1234E

De&,crlption: This concept code represnnts a pipeline type currently used by
the military. It employs synthetic rubber hose assemblies as covered by
MIL-H-52262, joined by grooved pipe couplings. Weight of 4 Inch diameter[ hose is 1.65 LB/FT, with a working pressure of 125 psi (500 burst/225 proof).

Concept Code 1240E

Description: This concept code represents a pipeline type currently used by
the military. It employs syntheticc rubber hose assembl Ies as covered byl. MIL-H-82127, joined by car, and groove coupllnjs. Weights of 4 inch and 6
Inch diameter hoses are 1.25 LB/FT and 2.3 LB/FT, respectively; corresponding

working pressure Is 100 psi for both dimmeters (400 burst/20O proof).
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Concept Code 21111
Description: This concept code represents a proposed pipeline employing

nIuminum, schedule 40, 6061-T6 pipe, joined by manual welding. Weights
of 4 Inch, 6 inch, and 8 Inch diameter pipes are 3.73 LB/FT, 6.56 LB/FT,&nd 9.83 LB/FT, respectively; corresponding wurklng pressures are 1000 psi,
800 psi, and i50 psi, respectively.

SConcept Code 21122

Description: This concept code represents a proposed pipeline employing
steel, ANP 5L pipe, grade A or E, Joined by automatic welding equipment,
such as, that avaliable from Olnetrics. Astro-Arc, or Sclaky Bors. Weights
of 4 inch, 5 inch, and 8 Inch diameter pipes are 10.0 LB/FT, 14.97 LB/FT,
and 22.34 LB/FT, respectively; corresoondino working pressure..s are 1700
psi, 1200 psi, and 1000 psi, respectively.

Concept Code 21230

Description: This concept coda rapresents a pipeline employing high densIty ,1
polye-hylcne (HDPE) pipe, joined by thermal welding, such as Ryerson "Monoline"
and M, L, Sheldon "Sclairpipe". Weights of 4 inch, 6 inch, and 8 Inch pipe
are 2.77 LB/rT, 5.99 LB/PT, and 9.35 LB/FT, respectively; corresponding working
pressure is 160 ps) for all diameters.

Concept Code 2173D

Description: This concept code represents a pipeline employing Schedule 40
polypropylene pipe, Joined by thermally welded, separate fittings (R & G
S;oane +Fuseal"). Weight of 4 Inch and 6 Inch diameter pipes are 1.87 LB/FT
and 3.56 LB/FT, respectively; corresponding working pressures are 125 psi
and 100 psi, respectively.

Concept Code 220DB

Description: This concept code represents a proposed pipeline employing epoxy
resin fiberglass reinforced plastic pipe, joined by CIBA-Gelgy "Pronto-Lock"
and "Pronto-L4 ock I1" male/femele Integral t hreaded couplings. Wealjhts ror
4 Inch, 6 Inch, and 8 Inch diameter pipes are 0.8 L.B/FT, 1.7 LB/FT, and 3.3
LB/FT, respectively; corresponding working pressures are 300 psi, 200 psi,
and 150 psi, respectively.

Concept Code 22272

Description: This concept code represents a proposed pipeline employing steel,
API 5L pipe, Grade A or B, joined by Gustin-Bacon No. 200 bolted gripping

r couplings. Weights of 4 Inch, 6 Inch, and 8 Inch diameter pipes are 10.00

LB/FT, 14.97 LB/FT, and 22.34 LB/FT, respectiveiy; corresponding working
pressures are 1000 psi, 600 psi, and 500 psi, resp3ctiv61y.
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Concept Code 22273

Description: This concept code represents a proposed pipeline employing
lightweight steel tubing, Joined by the same mechanical coupling as that

3used In Concept Code 22272, above. Weights of 4 inch, 6 Inch, and 8 Inch
diameter pipes are 3.53 LB/FT, 7.28 LB/FT,and 9.51 LB/Fr, respectively;
corresponding working pressures are 600 psi, 600 psi, and 500 psi,
respectively.

Concept Code 22341

[ Description: This concept code represents a proposed pipeline of a type
not currently used by the military. Conduit material is aluminum, schedule
40, 6061-T6. Sections are Joined by grooved pipe couplings, such as,
Gustin-Bacon No. 101 bolted coupling. Weights of 4 Inch, 6 Inch, and 8
inch diameter pipe are 3.73 LB/FT, 6.56 LB/FT, and 9.88 LB/FT, respectively;
corresponding working pressures are 1000 psi, 1000 psi, and 800 psi,
respectively.

Concept Code 22356

Description: This concept code represents a proposed pipeline employing
spiral-welded steel pipe, Joined by Naylor "Wedgelock" wedge locking grooved-
pipe couplings. Weights of 4 inch, 6 Inch, and 8 Inch diameter pipes are
3.96 LB/FT, 7.94 LB/FT, and 13.20 LB/Fr, respectively; corresponding working

pressure Is 400 psi for each diameter.

i ~Concept Code 22363

L Description: This concept code represents a proposed pipeline of a type not
currently used by the military. Conduit material consists of lightweight
steel tubing with welded end nipples. Sections are joined by latching

• *grooved pipo couplings, such as, VicTaullc style 78 or Gustin-Bacon No. 115.
Weights of 4 Inch, 6 Inch, and 8 Inch diameter tubing are 3.53 LB/FT, 7.28
LB/FT, and 9.51 LB/FT, respectively; corresponding working pressures are
300 psi, 300 psi, and 300 psi, respectively.

L Concept Code 22401

Description: This concept code represents z proposed pipeline employing
aluminum, schedule 40,.6061-T6 pipe, joined by cam and groove type couplings,
such as, Andrews 400A, 400D, 600A, 600D, 800A, 800D, or OPW 633-A, 633-D
NPT female threads (aluminum). Weights of 4 inch, 6 Inch, and 8 inch
diameter pipes are 3.73 LB/Fr, 6.56 LB/FT, and 9.88 LB/FT, respectively;

corresponding working pressures are 100 psi, 75 psi, and 50 psi, respectively.
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Concept Code 22404

Description: This concept code represents a proposed pipeline employing
steel, schedule 40 pipe, joined by cam and groove type couplings, such as,
Andrews 400A, 400D, 600A, 600D, 800A, 800D or OPW 633-A, 633-D NPT female
threads. (steel). Weights of 4 Inch, 6 Inch, and 8 Inch diameter pipes
are 10.79 LB/FT, 18.97 LB/FT, and 28.55 LB/FT, respectively; corresponding

Uj working pressure Is 100 psi for the 4 and 6 Inch diameters.

Concept Code 224AB

L Description: This concept code represents a proposed pipeline employing
filament wound epoxy resin fiberglass reinforced plastic pipe, joined by
bell and spigot coupling with locking key strip, such as those available

j J from Brunswick and Fiberglass Resources.

l_!Concept Code 225F,

Description: This concept code represents a proposed pipeline employing
aluminum 6063-T63 pipe, joined by Race and Race "Racebilt" bell and spigot
coupling with "0" ring and latching lugs. Weights of 4 Inch, 6 Inch, and
8 inch diameter pipes are 1.35 LB/FT, 3.06 LB/FT, and 4.64 LB/FT, respec-
tively; corresponding working pressure Is 350 psi for each diameter.

Concept Code 2269A

Description: This concept code represants a proposed pipeline employingLi filament wound polyester resin fiberglass reinforced plastic (FRP) pipe, i
joined by Beetle "Quick-Lock" flange clamp with "0" ring. Weights of 4
Inch, 6 inch, and 8 Inch diamoter pipes are 1.5 LB/FT, 2.7 LB/FT, and
4.1 LB/FT, respectively;corresponding working pressures are 200 psi, 200psi, and 150 psi, respectively.

Description: This concept code represents a proposed pipeline employing

epoxy resin fiberglass reinforced plastic pipe, joined by Fiberglass
Resources' "Kwik-Key" coupling with "0" ring and locking strip. Weights
of 4 Inch, 6 Inch, and 8 Inch diameter pipes are .8 LB/FTL 1.6 LB/FT, and
2.7 LB/FT, respectively; corresponding working pressures are 350 psi,
250 psi, and 260 psi, respectively.
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Concept Code 227C5 i
Description: This concept code represents a proposed pipeline employing
high strength well casing steel pipe, Joined by Armco "Seal Lock" threaded

orv •well casing couplings. Weights of 4 inch, 6 Inch, and 8 Inch diameterpipes are 11.60 LB/FT, 23.00 LB/FT, and 32.00 LB/FT, respectively;

corresponding working pressures are 2100 psi, 1700 psi, and 1500 psi,
respectively.

Concept Code 228AI

.4 Description: This concept code represents a proposed pipeline employing
aluminum, schedule 40 pipe, Joined by Sandia Labs' male/female tongue and
groove coupling with locking strips ("Taped Joint"). Weights of 4 Inch,
6 Inch, and 8 Inch diameter pipes are 3.73 LB/FT, 6.56 LB/FT, and 9.88
LB/FT, respectively; corresponding working pressures are 1700 psi, 1200
psi, and 1000 psi, respectively.

Concept Code 228A2

l Description: This concept code represents a proposed pipeline employing
steel, API 5L pipe, Grade A or B, Joined by the same coupling as that used
In Concept Code 228AI, above. Weights of 4 Inch, 6 Inch, and 8 Inch

Eu diameter pipes are 10.00 LB/FT, 14.97 LB/FT, and 22.34 LB/FT, respectively;
corresponding working pressures are 1700 psi, 1200 psi, and 1000 psi,
respectively.

E Concept Code 2294B

Description: This concept code represents a proposed pipeline employing
epoxy resin fiberglass reinforced plastic pipe, joined by "Gamagrlp"
swaged-on grooved pipe couplings. Weights of 4 Inch and 6 inch diameter
pipes are .8 LB/FT and 1.7 LB/FT, respectively; corresponding working
pressures are 225 psi and 250 psi, respectively.

Concept Code 232BA

Description: This concept code represents a proposed pipeline employing
filament wound polyester resin fiberglass reinforced plastic (FRP) pipe,
Joined by butt and strap hand lay-up of resin and mat, such as that avail-
able from Century Fiberglass. Weights of 4 inch, 6 inch, and 8 inch
diameter pipes are 1.5 LB/Fr, 2.7 LB/Fr, and 4.1 LB/Fr, respectively;
corresponding working pressure Is 150 psi for each diameter.
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Concept Code 23509

Description: This concept code represents a proposed pipeline employing
polyvinyl chloride (PVC) pipe, Joined by cemented (adhesive bonded) bell

A and spigot couplings, such as those available from Certain-Teed. Weights
of 4 inch and 6 Inch diameter pipes are 1.822 LB/FT and 3.947 LB/FT,
respectively; corresponding working pressure Is 200 psi for both diameters.

Concept Code 2350B .4

Description: This concept code represents a proposed pipeline employing
epoxy resin fiberglass reinforced plastic pipe, joined by cemented
(adhesive bonded) bell and spigot couplings, such as those available from
Fiberglass Resources, Fiber Cast, and Koch. Weights for 4 Inch, 6 Inch and 8

Lill Inch diameter pipes are .8 LB/FT, 1.6 LB/FT, and 2.7 LB/FT, respectively;
corresponding working pressures are 350 psi, 250 psi, and 260 psi,

cie respectively.

Concept Code 23709
•,IDescription: This concept code represents a proposed pipeline employing

polyvinyl chloride (PVC) pipe, joined by cemented (adhesive bonded)
fittings, such as those available from Certain-Teed and Dixie Plastics.
Weight of 4 Inch, 6 inch, and 8 Inch diameter pipes are 1.822 LB/FT,
3.947 LB/Fr, and 6.679 LB/FT, respectively; corresponding working pressureS~Is 200 psi for each diameter.

Concept Code 2370B

Description: This concept code represents a proposed pipeline employing
epoxy resin fiberglass reinforced plastic (FRP) pipe, Joined by Conley
FRP cemented (adhesive bonded) fittings. Weights for 4 Inch, 6 inch, and
8 Inch diameter pipes are .8 LB/FT, 1.6 LB/FT, and 2.7 LB/FT, respectiveiy;
corresponding working pressure Is 150 psi for each diameter.

Concept Code 240EI

rI Description: This concept code represents a proposed pipeline employing
aluminum, schedule 40, 6061-T6 pipe, Joined by Zapata "Zap-Lok" swaged
bell and spigot friction coupling. Weights of 4 Inch, 6 Inch, and 8 Inch
diameter pipes are 3.73 LB/Fr, 6.56 LB/FT, and 9.88 LB/FT, respectively;
corresponding working pressures are 1700 psi, 1200 psi, and 1000 psi,
respectively.
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Concept Code 240E2

4 Description: This concept code represents a proposed pipeline employing
steel, API 5L pipe, Grade A or B, joined by the same method as that used
In Concept Code 240EI, above. Weights of 4 Inch, 6 Inch, and 8 Inch
diameter pipes are 10.00 LB/FT, 14.97 LB/FT, 22.34 LB,/FT, respectively;
corresponding workicig pressures are 1700 psi, 1200 psi, and 1000 psi,
respect ivelIy.

Concept Code 24587

Description: This concept code represents a pipeline employing cast Iron
pipe, Joined by a bell and spigot type friction joining mechanism with an
"0" ring seal, such as McWane "Tyton" and American "Fastite". Weights of
4 Inch, 6 inch, and 8 Inch diameter pipes are 15 LB/FT, 23.9 LB/FT, and
34.7 LB/FT, respectively: corresponding working pressure Is 350 psi for
each diameter.

Concept Code 24588

Description: This concept code represents a pipeline employing ductile iron
pipe, Joined by a bell and spigot type friction Joining mechanism with an"110 "t ring seal, such as McWane "Tyton" and American "Fastite". Weights of
4 Inch, 6 ncii, and 8 inch diameter pipes are 13.4 LB/FT, 21 LB/FT, and 29.7
LB/FT, respectively; corresponding working pressure Is 350 psi for each
d iameter.

Concept Code 24589

t pDescription: This concept code represents a proposed pipeline employing
polyvinyl chloride (PVC) pipe, joined by bell and spigot coupling with

IT rubber seal, such as ASC Plastics' "Vulcan" with :.!tegral coupler; Certain-
Teed "Fluid-Tite"; Clow "Bell-Tite"; Ethyl "Bell-Ring"; Johns-Manville
"Ring-Tite"; Rehau "Mechan-O-Joint". Weights for 4 Inch, 6 Inch, and 8 inch
diameter pipes are 1.86 LB/FT, 4.05 LB/FT, and 6.91 LB/FT, respective;y;

i L corresponding working pressure Is 200 psi for each diamter.

'T Concept Code 2458C

Description: This concept code represents a pipeline employing high density
polyethylene (HDPE) duct, with a bell and spigot type friction Joining
mechanism with an 110" ring seal, such as Phillips Products "Driscon 3700".
Weights for 4 Inch and 6 Inch line are .96 LB/FT and 1.82 LB/FT, respectively;
corresponding working pressure Is 75 psi for both diameters.

IAS
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Concept Code 24789

Description: This concept code represents a proposed pipeline employing
polyv;nyl chloride (PVC) pipe, Joined by Tridyn "Wedge-Tite" friction
coupling with rubber seal. Weights of 4 Inch, 6 inch, and 8 Inch diameter

Spipes are 1.48 LB/FT, 3.22 LB/FT, and 5.44 LB/FT, respectively; correspond-
Ing pressure Is 200 psi for each diameter.

Concept Code 247EI

Description: This concept code represents a proposed pipeline employing
aluminum schedule 40, 6061-T6 pipe, Joined by McDonnell "Duraswage" swaged
friction couplltns. Weights of 4 Inch, 6 inch, and 8 Inch diameter pipes
are 3.73 L,-FT, 6.56 LB/FT, and 9.88 LB/FT, respectively; corresponding
working pressures are 1700 psi, 1200 psi, and 1000 psi, respectively.

Concept Code 247E2

Description: This concept code represents a proposed pipeline employing I
steel, API 5L pipe, Grade A or B, joined by the same method as that used
in Concept Code 247EI, above. Weights of 4 Inch, 6 Inch, and 8 Inch dia-meter pipes are 10.00 LB/FT, 14.97 LB/FT, and 22.34 LB/FT, respectively;

corresponding working pressures are 1700 psi, 1200 psi and 1000 psi,
Srespectively. j
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Returned Reply Useful Used In£ By USPS Received Information Conce t

Aerojet-General Corporation (AOMC) X
9236 East Hall Road
Downey, California 90241

f Aeroquip Diiso x xxGustln-Becon Division
Post Office Box 927

Lawrence, Kansas 66044

Amercoat Corporation
Ameron Corrosion Control Division
Brea, California 92621

Anbeck Company
Post Offlce'Box 19415S~Houston, Texas 77024

(See Zapata)

IT CIBA-Gelgy Corporation X X X
Pipe Systems Department
9900-T Northwest Freeway

Houston, Texas 77018

CIBA Products Company

556 Morris Avenue
Summit, New Jersey 07901
(See Ciba-Geigy)

CRC-Crose International, Incorporated X X
El Post Office Box 3227

Houston, Texas 77024

E Frleberg and Fonnsbeck Associates X
Post Office Box 2127
Fullerton, California 92633

Gustin-Bacon Division
Certain-Teed Products Corporation
Post Office Box 15079-S
Kansas City, Kansas 66115
(See Aeroquip)

"Mobile Pipe Constructors, Incorporated
16 Edgewater Drive
Belvedere, California 94920

Mohr, Glen X
Post Office Box 52
Linthicum, Maryland 21090
(See Mobile Pipe Constructors)

Race and Race, Incorporated X X X
Post Office Box 1400
Winter Haven, Florida 33880
| B2



Returned Reply Useful Used In
By _USPS Received Information Concepts

Reynolds Aluminum Company X X
Post Office Box 27003-ZA

2, Richmond, Virginia 23261

Rockwell International X
North American Aviation Group
1700 East Imperial Highway
El Segundo, California 90245

kSmth, A. 0., Corporation X X
Reinforced Plastics Division

2700 West 65th Street
Little Rock, Arkansas 72209

Victaulic Company of America X X X0• 3102 Hamilton Boulevard
South Plainfield, New Jersey 07080

Westinghouse Electric Corporation
Industrial Equipment Division
Post Office Box 300Sykesville, Maryland 21784

Zapata Pipeline Technology, Incorporated X X X
2521 Fairway Park Drive
Suite 420
Houston, Texas 77018

)4
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Returned Reply Useful Used In n
By USPS Received Information Concepts

Aanonson Sprinkler Company
I 5434 East Tulare Street

Fresno, California 93727

Abbeon Cal, Incorporated X
123-33 F Gray Avenue
Santa Barbara, CalIfornia 93101

Abbott Rubber Company X X
2482 Delta Lane
Elk Grove Village, Illinois 60007

Academy Metal Products Company, Incorporated
10 Edward Hart Drive

r Jersey City, New Jersey 07305

Adadia Plastics, Incorporated
East Bethpage Road
Plainview, New York 11803

Accurate Machine Products Corporation
712 West Walnut Street
Johnson City, Tennessee 37601

Ace Irrigation and Manufacturing Company
Kearney Air Force Base
Kearney, Nebraska 68847

4 Acer and Whedon, Incorporated X
216 Commercial
Medina, New York 14103

Aclpco Steel Products
Division of American Cast Iron Pipe Company
2900 16th StreeT, North

Birmingham, Alabama 35207

Acme-Hamilton Manufacturing Corporation X
Post Office Box 361
Trenton, New Jersey 08603

Acme Tube, Incorporated
I Somerset Valley Industrial Campus
Somerset, New Jersey 08873L

Action Plastics Company
52 Furler Street
Totowa, New Jersey 07511

Adam Metal Supply
625 Evans Street
Elizabeth, New Jersey 07072
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Returned Reply Useful Used in.
By USPS Received Information Concet,

Adams Company
if1477 McCarter Highway

Newark, New Jersey 07104

dAFC, Incorporated
Highway 52, South
Chatfield, Minnesota 55923

A & G Plastic Products, Incorporated X

Post Office Box 838A
Sturgis, Michigan 49091

AGL Welding Supply Company
600T U. S. Highway No. 46
Clifton, New Jersey 07015

Air Plastics, Incornorated
Post Office Box 42067
9707 Kenwood Road "
Cincinnati, Ohio 45242

Alaskan Copper and Brass Company
3223 Sixth Avenue, South ,
Seattle, Washington 98134

Alaskan Copper Works

3609 East Marginal Way
Seattle, Washington 98134

I Albert Equipmen'i" Company, Incorporated
Post Office Box 45688
Tulsa, Oklahoma 74145

Albert Pipe Supply Company, Incorporated X
109 Varick Avenue
Brooklyn, New York 11237I

Alcan Aluminum Corporation
100 Erievlew Plaza
Cleveland, Ohio 44114

~.iU Alert Steel Products Company

3110 East 87th Street
Chic:go, Illinois 60617
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Returned Reply Useful Used in ,•
By USPS Received Informati Concepts,

All Boro Metal Products Company, Incorporated X
1ý 0 638 Fenirore Road

Mar,3roneck, New York 10543

A I I eghery-Lud I um Steel Corporation X
Division of Allegheny-Ludlarr, Industries, Incorporated
Department TR, Oliver Building
Pittsburgh, Pennsylvenia 15222

Allied Chemicav Corporation
Plastics Division
Post Office icx 2365R
Morristown, New Jersey 07960
Allied Fluid Components Corporation

f~l" 35-51 415t Street
Lnng Island City, New York 11101

Allis-Chalmers Corporation
Industrial Tractor Division A
Post Office Box 521
Topeka, Kansas 66601

Ali Steel Pipe and Tube, Incorporated
•: ' 145 Weldon Parkway

Mary!and Heights, Missouri 63042

AiAnac Plastics, Incorporated
47-42A 37th Street
Long Island City, New York I1101
Alor Processing, Incorporated X

S• .•Grantham Street

I Threntum, Pennsylvania 15084

Alro Plumbing Specialty Company, Incorporated
396 Flushing Avenue

SAlside, I ncorpTorated
3769 Akron-Cleveland RoadS~Akron, Ohio 44309

Aluminum AIlovs Corporation

390 Plantirne Road
I Manhasset, Niw York 11030

Aluminum Company of America X X
1226 Alcoa Building
Pittsburgh, Pennsylvania 15219

Aluminum Mill Supply Corporation
Frankton Street and Hook Creek
Valley Stream, New York 11582ii _ _C4



I
Returned Reply Useful Used InI
By USPS Received Information Concepts,`

Aluminum Shapes, Incorporated
9014 River Road
Delair, New Jersey 08110

American Bridge Division X
United States Steel
Sixth and Grant Streets
Pittsburgh, Pennsylvania 15219

American Cast Iron Pipe Company X X
American Steel Pipe Division
Post Office Box 2727

Birmingham, Alabama 35202

American Fiberglass Fabricators, Incorporated X
•,' 3000 Winding Waters Lane

ElKhart, Indiana 46514

American GIlsonite Company X
1150 Kennecott Building
Salt Lake City, Utah 84111

American Hoechst Corporation
Route 202-206 North
Somerville, New Jersey 08876

American Polymers, Incorporated
50 California AvenueS~Patterson, New Jersey 07510

American Tractor Equipment Company X

9131 San Leandro Street
Oakland, Californla 94604

Ameron
400 South Atlantic Boulevard
Monterey Park, California 91754

Ames-Frey Company X
1430 Adalla Street

Post Office Box 3177
South El Monte, California 91733
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Returned Reply Useful Used in

By USPS Received Information Concepts

Amoco Chemicals Corporation
Industrial Products Division
1530 Commerce Drive
Stow, Ohio 44224

Ampco Metal Division X
Ampco-Pittsburgh Corporation
38th and Maple Street
Milwaukee, Wisconsin 53201

Anaconda American Brass Company X
414 Meadows Street
Waterbury, Connecticut 06720

Anchor Plastics Company, Incorporated
3 Thirty-fifth Street

Long Island City, New York 11106

An-Cor Industrial Plastics, Incorporated X X
388 Sweeney Tr.
North Tonawanda, New York 14120

Andonlan Cryogenics, Incorporated
28 Farwell Street
Newtonville, Massachusetts 02160

Andrews Industries, Incorporated X X X
Route 130
Dayton, New Jersey 08810

Ano-Coll Corporation

60 East Main Street
Rockville, Connecticut 06066

SAnvil Products, Incorporated
31 LmondStreet• Allison Park, Pennsylvania 15101

Apex Fibreglass Products Division X
100 Elm at Washington Street
C:jveland, Ohio 44113

Applied Plastics Company, Incorporated
403 South 6th Street
Milwaukee, Wisconsin 53204

Arby Construction, Incorporated
14901 West National Avenue
New Berlin, Wlsconsin 53151
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Returned Reply Useful Used
By USPS Received Information

Arco/Polymers, Incorporated
1500 Market Street
Philadelphia, Pennsylvania 19101

Argo Plastics Products Corporation X
2433 East 75th Street
Cleveland, Ohio 44104

Argus Chemical Corporation
Subs, of Witco Chemical Corporation
633 Court Street

* Brooklyn, New York 11231

Armco Steel Corporation X XX
Post Offico Box 600
Middletown, Ohio 45042

Arrow Industries, Incorporated
44 East 8th Avenue
Midvale, Utah 84047

Arrow Tank Company, Incorporated X
Continental Pipe Manufacturing Company, Incorporated
20 Barnet-t StreetBuffalo, New York 14215

ASC Industries, Incorporated 4
6938 West Goshen Avenue
Visalia, California 93227

ASC Plastics, Incorporated X X X
North 810 Fancher Way
Spokane, Washington 99206

Ashland 011, Incorporated
1409 Winchester Avenue
Ashland, Kentucky 41101

, Associated Pile and Fitting Corporation

"202 Rutherford BoulevardClifton, New Jersey 07014

Associated I astyc Fabricators, Incorporated

222 Hintz Road
Wheeling, Illinois 60090

Astro-Arc Company X X X
11144 Penrose Street
Sun Valley, California 91352
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Returned Reply Useful UI By USPS Received Information Co

Astubeco, I ncorporated
73 George Road
Edgewater, New Jersey 07020

Atlantic Pipe Bending and Fabricating CorporationPost Office Box 261Montvale, New Jersey 07645

Atlantic Pipe Corporation
60 North Washingeon StreetPlainville, Connecticut 06062

fAtlas Corporation (Titeflex) X
603 Hendee Street
Springfield, Massachusetts 01109

Atlas Plastics, Incorporated
77-T Dingens Street
Buffalo, New York 14206

Aztec Products, Incorporated
468-T Paterson Avenue
East Rutherford, New Jersey 07073

C I
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Returned Reply Useful Used In
BYUSPS Received Information Conceptsi

Babcock and Wilcox Company X X
161 East 42nd Street
New York, New York 10017

Badall Company, Incorporated X X
4904 Calumet Boulevard
Hammond, Indiana 46320

Badger Aluminum Extrusions
960 Georgia Avenue
Brooklyn, Nea York 11207

Bancroft, H. S. Corporation
2 Rockhll Industrial Park
Cherry Hill, New Jersey 08003

Barber-Greene Company
400 North Highland Avenue
Aurora, Illinois 60507

Barrows Corporation
Langdon and Wiehe Roads
Cincinnati, Ohio 45237

Bert Manufacturing Company X
126 Manchester Place
Newark, New Jersey 07104

Bassett Steel and Tube Company X
L Post Office Box 40 o1

King of Prussia, Pennsylvania 19406

Baxter Rubber Company
10 Spielman Road
Fairfield, New Jersey 07006

3. C. Pump and Engineering, IncorporatedRFD 2, Box 655

Merritt Island, Florida 32.952

Beall Pipe and Tank Corporation X x
12005 North Burgard
Portland, Oregon 97203

Beetle Plastics, Incorporated x XX
Post Office Box 1123
Dayton, Ohio 45401

Belmont Smelting bnd Refining Works, Incorporated X
320 Belmont Avenue
Brooklyn, New York 11207

Beloit Pipeline Construction, Incorporated
Route I, Highway 51
South Beloit, Illinois 61080
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Returned Reply Useful Used In
By USPS Received Information Concepts,

Beltran Associates, Incorporated X
1141 East 35th Street
Brooklyn, New York 11210

Bergen Point Fabricators, Incorporated
213 West 5th Street
Bayonne, New Jersey 07002

Berger Industries, Incorporated
74-16T Grand Avenue
Maspeth, New York 11378

Bernard Pipeline Company, Incorporated
Post Office Box 8176
Akron, Ohio 44320

Bethlehem Steel Corporation

Bethlehem, Pennsylvania 18016

Bethlehem Steel Corporation X
Supply Division
16 West Sixth Street
Post Office Box 2171
Tulsa, Oklahoma 74119

Bleler National Industries
45-T Gilpin Avenue

Hauppauge, New York 11787

a IBirmingham Tank Company

621 Fourth Avenue, South
Birmingham, Alabama 35233

Bishopic Products Company
4413 Kings Run Drive
Cincinnati, Ohio 45232

Bittner Industries, Incorporated

Post Office Box 10265
Mobile, Alabama 35810

Blanchard Industries, Incorporated X
179-T Main StreetWest Orange, New Jersey 07052

Blickman, S., Incorporated
526 Gregory Avenue
Weehawken, New Jersey 07087

Blum, Julius and Company, Incorporated X
Off Highway 17
Carlstadt, New Jersey 07072
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Returned Reply Useful Used In
By USPS Received Information Conceptsi

Boiler Tube Company of America X
; EBoyd Building

McKees Rocks, Pennsylvania 15136

Bond Brothers, I ncorporated .I
145 Spring Street
Post Office Box 26

Everett, Massachusetts 02149

L Bonded Fibre Glass Company
201-203 19th Street
Union City, New Jersey 07087

Boothe Engineering Company X
Post Office Box 97T
Tonawanda, New York 14150

Borden Chemical Company X
Division of Borden
511 Lancaster Street
Leominster, Massachusetts 01453

Borg-Warner Chemicals - Plastics
Post Office Box 68
Washington, West Virginia 26181

Bowerston Shale Company x
Post Office Box 199
Bowerston, Ohio 44695Li
Bradco, Incorporated
Post Office Box 266
Delhi, Iowa 52223

Brass-Craft Manufacturing Company X
618 Fisher Building
Detroit, Michigan 48202

Briggs Rubber Products Company
Post Office Box 2657
Wilmington, Delaware 19805

Brown Boiler and Tank WorKS, Limited
1052 Brown Street
Franklin, Pennsylvania 16323

Brown, Roscoe, Sales Company, Incorporated X
Route I
Lenox, Iowa 50851

Brown Strauss Corporation X
14th and Osage Streets
Kansas City, Kansas 66119
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Returned Reply Useful Used InSBy. USPS Received Info~rmationq Concepts '

Brucar Equipment and Supply Company, Incorporated X
300 Babylon Turnpike
Roosevelt, New York 11575

Brunswick x x xS~One Brunswick Place
Skokie, Illinois 60076

Buffalo Tank Division X
Bethlehem Steel Corporation
South Avenue•i• Punellen. New Jersey 08812

Builders Structural Steel Corporation X
11103 Memphis Avenue
Cleveland, Ohio 44144

Bunnell Plastics, IncorporatedInterstate 295 and Harmony Road

Mickleton, New Jersey 08056 I

Busada Manufacturing Corporation I
327 New South Road

-1 Hicksville, New York 11801
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Returned Reply Useful Used In
By USPS Received InformatIon Concepts

Cadillac Plastic and Chemical Company
15113 Second Avenue
Detroit, Michigan 48226

CaI-Metal Corporation X
1351 West Sepulveda Boulevard
Torrance, California 90509

Camden Alloy Fabricators
560-600 South 2nd Street
Camden, New Jersey 08103

Cameron Irci Works, Incorporated xPost Offike Box 1212-TR

Houston, Texas 77001

Warren Pipe Division

183 Sitgreaves StreetLi.. Philllpsburg, New Jersey 08865

f Can-Tex Industries X
Post Office Box 340
Mineral Wells, Texas 76067

Capitol Manufacturing Company X
155 West Fulton Street

Columbus, Ohio 43215

Capitol Pipe and Steel Products, Incorporated
301 City Line Avenue
Bala Cynwyd, Pennsylvania 19004

Capitol Products CorporationBox 69.

Mechanicsburg, Pennsylvania 17055

Cardinal Chemical Company
2010 South Beltline Boulevard
Columbia, South Carolina 29201

Cardinal Products, Incorporated
3707 Rawlins
Dallas, Texas 75219

"Carlon, An Indian Head Company
3 Commerce Park Square
23200 Chagrin Boulevard

Cleveland, Ohio 44122
Carlson Thermo Plastics, Incorporated

7645 Logans
"Minneapolis, Minnesota 55423
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Returned Reply Useful Used in
By USPS Received Information ConceptS'

Carolina Aluminum Company
Winton, North Carolina 27986

Carolina Culvert Manufacturing, Incorporated X
Post Office Box 1388
Highway 401, South
Raleigh, North Carolina 27602

Catepillar Tractor Company I

100 Northeast Adams
Peoria, Illinois 61602

i Cavalon Plastics Company
Post Office Box 384
Winchester Industrial Park
Winchester, Virginia 22601

Cell Cote Company X

(1= 142 Sheldon Road
LI Berea, Ohio 44017

! 1 ~ Celanese Corporat ion •

Department 563
"522 Fifth Avenue
New York, New York 10036

j Celanese Piping Systems, Incorporated X

2931 West Magazine Street
Louisville, Kentucky 40202

Celanese Piping Systems
4300 Cemetary Road
Hilliard, Ohio 43026

Cement Asbestos Products Company
2144 Highland Avenue, South
Birmingham, Alabama 35205

Central Bergen Supply Company
52 State Street
Hackensack, New Jersey 07602

Central Engineering and Supply Company
834-T Main Avenue
Passaic, New Jersey 07055

Central Foundry Company X
90 Park Avenue
Silte 918
New York, New York 10016
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Returned Reply Useful Used in .

By USPS Received Information Concepts!'

Centrifugal Products, Incorporated X
3245 Cherry Avenue
Long Beach, California 90807

Century Fiberglass, Incorporated X X X
1145 Red Gum Street
Anaheim, California 92806

Ceramic Coating Company
Post Office Box 370-T
Newport, Kentucky 41072

Certain-Teed Products Corporation X X X
Pipe and Plastics Group
Valley Forge, Pennsylvania 19481

Charlotte Pipe and Foundry Company X
2109 Randolph Road
Post Office Box 4430
Charlotte, North Carolina 28204

Chemical Coatings and Engineering Company, IncorporatedV" Brook Road and Baltimore Pike
Media, Pennsylvania 19063

Chemical Equipment Corporation
7454 East 46th Street
Tulsa, Oklahoma 74145

Chemical Proof Corporation X X
19205 144th Northeast
Woodinville, Washington 98072

Chicago Pneumatic Equipment Company
Orchard and Howard Streets
Franklin, Pennsylvania 16323

Chicago Tube and Iron Company
2528 West 48th Street
Chicago, Illinois 60632

Chromal loy American Corporation XI; 120 Broadway
4 New York, New York 10006

4j
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Returned Reply Useful Used In
By USPS Received Information Concepts

Cincinnati Milacron
4165 Halfacre Road£ Batavia, Ohio 45103

Cincinnati Milacron Chemicals, Incorporated
West Street
Reading, Ohio 45215

Clark Loy, Pipeline Company

3805 Southwest 141st Avenue
Beaverton, Oregon 97005

Cleveland Trencher Company X
Division American Hoist and Derrick Company

'dl I63 South Robert Street

SLSt. Paul, Minnesota 55107

Clow Corporation X X X
I1211 West 22nd Street

Oak Brook, Illinois 60521

Coast Marine Associates, Incorporated
280-B Route 46
Dover, New Jersey 07801

4111 East 37, North

Wichita, Kansas 67220

Collins Pipe, Incorporated X
8300 Baldwin
Oaklawn, California 94621

Conley Corporation X X X
91st and South Delaware
Department T
Tulsa, Oklahoma 74105

Conoco Chemicals
Division of Continental Oil Company
Park 80 Plaza East
Saddle Brook, New Jersey 07662

Consolidated Metals Corporation
I Hicks Avenue
Newton, New Jersey 07860

Consolidated Pipe and Tube Company
Post Office Box 191
San Angelo, Texas 76901

Continental Boiler Works, Incorporated X
5603 West Park Avenue
St. Louis, Missouri 63110
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Returned Reply Useful Used In
By USPS Received Information Concepts,

Continental Industries, Incorporated
~;ij 4102 South 74th East Avenue

Post Office Box 994
Tulsa, Oklahoma 74101

Continental Plastics Industries, Incorporated
1300 40th Street
Denver, Colorado 80205

Conwed Corporation
Tech Center

I2200 Highcrest Road

St. Paul, Minnesota 55113

Cook, M. H., Pipeline Construction Company
Post Office Box 16146
Salt Lake City, Utah 84116

Coolsaet, R. L., Construction CompanyII Post Office Box 279
Romulus, Michigan 48174

Cooneys Pipe and Copper Works, Incorporated X
Post Office Box 306
Wilmington, California 90744

Corban Industries
Post Office Box 5737
1800 Knox Road
Tarnpa, Florida 33605

Corgi Products

1213 East 33rd and Schaeffer
Cleveland, Ohio 44114

• 14 Cornell and Underhil, Incorporated
1302 Jefferson Street
Hoboken, New Jersey 07030

Corofac, Incorporated

4492 Orchard Street
Mantua, Ohio 44255

r Cor-Pipe Corporation X X
455 Jarvis Avenue
Des Plaines, Illinois 60CI8
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Returned Reply Useful Used I
By USP Received Information. Co

Corrosion Treatment Corporation 
R

1100 Burt Street
Byesville, Ohio 43723

Corr Tech, Incorporated Xt 11569 Goodnight Lane
Dallas, Texas 75229

'Ouse and Bolten Company1; ~40 Lafayette Street •

Newark, New Jersey 07102

Coventry Manufactu.,-ig Company,. Incorporated
149 East 3rd Streo',

Mount Vernon, New York 10550

Craftsmen Welders, Incorporated
518 Columbia Street
Brooklyn, Nev York 1231

Crescent Machine and Nipple Company X
1950 Malila Road
Allegmn, Michigan 49010

Cresline Plastic Pipe Company 3
955 Dlamor,. Avenue
Evansville, Indiana 47717

Crest Bending, Incorporated X
432 East Main
Crestline, Ohio 44821

Cretex Companles, IncorporaTed X X
(Cretex Plastics - Minneaptlis)
311 Lowell Avenue
Elk River, Minnesota 55330

Crispin Company
22 World Trade Center
h.•Jston, Texas 77002

-Crown Line PlastTcs, Incorporated
Post Office Box 1197, Department A
Nebraska, City, Nebraska 68410

Crystal-X Corporation X
Pine and Second Streets
Derby, Pennsylvania 19023

Cumberland Engineering Company, Incorporated
Post Office Box 6065
Providence, Rhode Island 02904
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Returned Reply Useful Used In

By USPS Received Information Concepts

Cupples Coiled Pipe
Post Office Box 34536Austin, Texas 78704

Curran, Michael, and Associates
1805 South Bel laire Street, Suite 500
Denver, Colorado 80222

Curti ss-Wright Corporation X
Buffalo Facility
58 Grider Street
Buffalo, New York 14215

Custom Extruders, Incorporated
50 East Carmans Road
Farmingdale, New York 11735

Cy lops Corporation X
650 Washington Road
Pittsburgh, Pennsylvania 15228
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Returned Reply Useful Used I
By USPS Received Information Conce

Dallas-Jetco, Incorporated
3550 East Main
Grand Prairie, Texas 75050

Dason Stainless Products Company, Incorporated
West Grand and Elisabeth Avenue
Rahway, New Jersey 07065

Davidson Pipe Supply Company, Incorporated
2nd Avenue at 50th Street
Brooklyn, New York 11232

I Davis Manufacturing X
Division of J. E. Case/A Tenneco Company
Post Office Box 1801
Wichita, Kansas 67201

Davis-Standard/Goulding
U. S. Route I
Pawcatuck, Connecticut 02891 ,1

"Dearman Manufacturing Products, Incorporated X

Flint, Michigan 48503

DeBell and Richardson, Incorporated
Water Street
Enfield, Connecticut 06082

Decker Manufacturing Corporation
1938 Clark Street
Albion, Michigan 49224

Delta Pipeline Constructors, Incorporated
8731 Gilmore Road
Fairfield, Ohio 45014

Demaco Industries, Incorporated
Wolferz Alloy Division
15 Park Street
Belleville, New Jersey 07109

Denier, James C., Company X
Post Office Box 56-T
3686 Poole Road
Cincinnati, Ohio 45239

Dent Manufacturing, Incorporated
Box T, 226 West 27th Street
Northampton, Pennsylvania 18067 2
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Depew Manufacturing Corporation
if60 Duffy AVenue

Hicksville, New York 11801

DeWitt Rubber Manufacturing Company X

[ 10 Plough Road
Fairfield, New Jersey 07006

S[Diamond Aluminum Company
333 West 5th Street
Cincinnati, Ohio 45202

[ Diamond Shamrock Chemical Company
1100 Superior Avenue
Cleveland, Ohio 44114

Diesel Chemicals and Metals Company, Incorporated X
599 Sackett Street

t [JBrooklyn, New York 11217

Dimetrics X X X

S11245 Van Owen Street
.-1 North Hollywood, California 91605

Distribution Construction Company
.i Post Office Box 45570

Tulsa, Oklahoma 74145

Ditch Witch X

Division Charles Machine Works
Post Office Box 66
Perry, Oklahoma 73077

Ditch Witch of Wisconsin
Post Office Box 188
Big Bend, Wisconsin 53103

Division Lead Company
V] 7767 West 61st Place

Summit, Illinois 60501

I Dixie Plastics Manufacturing Company X

4250 Florida Avenue
Post Offl'ce Box 52769
New Orleans, Louisiana 70117

Dixie Tube and Steel, Incorporated X
Dothan, Alabama 36301
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Donaldson Construction Company, Incorporated
Post Office Box 465
Dodge Center, Minnesota 55927

Donley Pipe and Supply Company3324 North BroadwaySt. Louis, Missouri 63160

Donnelly and Burns Associates X
5 Riggs Avenue
Severna Park, Maryland 21146

Dover Corporation X X X
OPW Division
2735 Co~erain Avenue
Cincinnati, Ohio 45225

Dow Chemical USA
Plastics Lined Piping Products
2020 Dow Center
Midland, Michigan 48640

Dowell Division X1579 East 21st

STulsa, Oklahoma 74114

Dravo Corporation
1800 One Oliver Plaza
Pittsburgh, Pennsylvania 15222

Druid Plastics, Incorporated X
4-T Great Meadow Lane
East Hanover, New Jersey 07936

Ductile Iron Company of America
Department A
Carolan Street
Post Office Box 2005
Savannah, Georgia 31402

duPont, E. I., de Nemours and Company XTalley Building - Concord PlazaWilmington, Delaware 19898

Dura-Line Corporation
South Industrial Park
Middlesboro, Kentucky 40965

Durham Plastics, Incorporated
1264 West Sharon Road
Cincinnati, Ohio 45218
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Eastman Chemical Products, Incorporated
Post Office Box 431
Kingsport, Tennessee 37662

"Eastmond, A. L., and Sons, Incorporated
308 West 143rd Street
New York, New York 10030

Eather Iy, Incorporatedi•'i~lPost Office Box 756

Garden City, Kansas 67846

Emco Industries, Incorporated X
Post Office Box 864
Des Moines, Iowa 50304

Emery Company, Incorporated

11411 Bradley Avenue
,. Pacoima, California 91331

I, Empire-Detroit Steel Division X
Detroit Steel Corporation, Cyclops Corporation
Dover, Ohio 44622

Ervite Corporation
4010 West Ridge Road
Erie, Pennsylvania 16505

•i Esco Corporatl-on2171 Northwest 25th Avenue

Portland, Oregon 97210

Ethyl Corporation X X X

Polymer Division
451 Florida Avenue, Ethyl Tower
Baton Rouge, Louisiana 70801

Ethylene Corporation X X
755 Central AVenue 1
Murray Hill, New Jersey 07974

Evans Pipeline Equipment Company
Box 347
Broken Arrow, Oklahoma 74012 ,

Extruded Plastics Company, Incorporated
Post Office Box 15167
Santa Ana, California 92705 ii
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Extrusion Control Technology, !icorporated x
123 West Padre Street - Suite G
Santa Barbara, California 93105
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Fab-Alloy Company X
1163 Bridge Street
Jackson: Michigan 49203

Fabick, John, Tractor Company
One Fabick Drive
Fenton, Missouri 63026

Fansteel, Incorporated X
Number One Tantalum Place
North Chicago, Illinois 60064

El Federal-Mogul Corporation
Industrial Sales
Post Office Box 1966
Detroit, Michigan 48235

Fellows Corporation• Post Office Box 399

W Springfield, Vermont 05156 I
Fibercast Corporation X X X
Box 968
Sand Springs, Oklahoma 74063

Fiberglass Industrial Products X X
10497 Main
Mantua, Ohio 44255

L Fiberglass Resources Corporation X X X
Motor Avenue, Northeast
Farmingdale, New York 11735

Fiberglass Structures
733 South 10th
Richmond, California 94804

Fibre-Res Products, Incorporated X
Iola, Kansas 66749

Flltronics, Limited X
184-188 Monhagen Avenue
Middletown, New York 10940

Flagg, C. N., and Company, Incorporated
405 Murdock Avenue
Meriden, Connecticut 06450

Fletcher-Brady, Incorporated
9 Hendricks Avenue
Chesilhurst, New Jersey 08089
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Flex Plastics, Incorporated
16215 Brookpark Road
Cleveland, Ohio 44135

Flex-Weld, Incorporated X
221 Main Street I
Bartlett, Illinois 60103

~K rFlintkote Company X
Pipe Products Division
One Cascade Plaza
Akron, Ohio 44308 I
F I onet ics, Incorporated
Box 216
King of Prussia, Pennsylvania 19406

Fluorodynamics, Incorporated
2 Diamond State Industrial Pike
Newark, Delaware 19711

Ford, Bacon and Davis Construction Corporation
Post Office Box 1762
Monroe, Louisiana 71201

Ford Motor Company
Ford Division, Fleet and Leasing Sales
Post Office Box 1530L Dearborn, Michigan 48121

Formed Tubes, Incorporated X
Post Office Box 129
Sturgis, Michigan 49091

Forney's, Incorporated

Route 18, R.D. 2
Wampum, Pennsylvania 16157

Fornl Jay, Incorporated X
1887-A Arnold Industrial Highway
Concord, California 94520

Fort Worth Pipe and Supply
2010 East Lancaster
Fort Worth, Texas 76101

Foster, L. B. Company
600-Seven Parkway Center
Pittsburgh, Pennsylvania 15220

Four D Manufacturing Company
Glenville, West Virginia 26351
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Franklin Fibre-Lamitex Corporation X
North East Boulevard and East 13th Street
Wilmington, Delaware 19802

Frasse, Peter A., and Company, Incorporated
3 Dakota Avenue
Lake Success, New York 11040

Fromson Company, Incorporated
60 East Main
Rockville, Connecticut 06066

Futura Titarium Corporation X
31166 Via Colinas

Westlake Village, California 91361
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Gabe's Construction Company, IncorporatedS~ Post Office Box 385 !

Sheboygan, Wisconsin 53081

Gamah X XX
Post Office Box 20308
Denver, Colorado 80220

Garrigan, M. B., Company
Omega Alloy Division i

Newark, New Jersey 07105

Garzel Plastics Industries, Incorporated
,* 15902 East 32 Mile Road

Romeo, Michigan 48065

Gas Construction Company, Incorporated
82 Stokes Avenue
Trenton, New Jersey 08638

Gas Lines, Incorporated
Post Office 233 I
Charlotte, North Carolina 28230

Gaspro, Incorporated
2305-2371 Dillingham Boulevard
SPost Office Box 2434 !

•i ~Honolulu, Hawaii 96804 •

Gatto Machinery X
i! 45 Rabrow Drive

Hauppauge, New York 11787

Gaycraft Plastics, Incorporated
1200 Grand Avenue
Schofield, Wisconsin 54476

General Aerospace Materials Corporation

95-TE Bethpage Road
Plainview, New York 11803

General Electric Company
Plastics Department Noryl Avenue
Selkirk, New York 12158

General Malleable Companyi 124 Sidney Street

St. Louis, Missouri 63166

General Rubber Corporation X
Ill Empire Boulevard
South Hackensack, New Jersey 07606
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General Steel Tank Company, Incorporated
4020 Eighth Avenue, North
Birmingham, Alabama 35203

Generation Metals Corporation
300 Oser Avenue
Hauppauge, New York 11787

[ G.E.T. Construction, Incorporated
West 229, North 2480 Highway 164
Waukesha, Wisconsin 53186

Gerhardt, George T., Company, Incorporated X
Post Office Box 96
Sausalito, California 94965

Gibbs/Cook
Post Office Box 936

ý Des Moines, Iowa 50304

Giberson, E. D., and Company, Incorporated X
58-00 57th Street
Maspeth, New York 11378

Gifford-Hill and Company, Incorporated
8435 Stemmons Freeway
Dallas, Texas 75247
Glamorgan Pipe and Foundry Company, Incorporated X

Lynchburg, Virginia 24505

Glasco Equipment Corporation
6 Wait Street
Patterson, New Jersey 07524

Glassstrand/IDSI Products, Incorporated
342 Robinson Street
North Tonawanda, New York 14120

Glastronics Corporation X
100 Industrial Park
New Bedford, Massachusetts 02745

Goodall Rubber CompanyS~Whitehead Road

Trenton, New Jersey 08604

SGoodrich, B. F., Chemical Company
6100 Oak Tree Boulevard
Cleveland, Ohio 44131
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Goodyear Tire and Rubber Company
Plastics Department
5408 Baker Avenue
Niagara Falls, New York 14304

Gray, J. S., Company, Incorporated X
Post Office Box 2994
Richmond, Virginia 23235

[ Great Lakes Plastic Company, Incorporated
2373 Broadway Terrace
Buffalo, New York 14212

Green Point Pipe Supply Corporation
342 Stagg Street
Brooklyn, New York 11206

Greene Rubber Company, Incorporated
162 Second Street
Cambridge, Massachusetts 02142

Greenspun Brothers
Pipe and Supply Company
National Stock Yards, Illinois 62071

Grewe-Plastics
125 South 15th Street
Newark, New Jersey 07107

SGulf Oil1Company-U.S.

Post Office Drawer 2100
i• Houston, Texas 77001

Gulf and Western Manufacturing Company X
(Bonney Forge)

Oak Illinois 60521

Guyon, Charles F', Incorporated
522 Fifth Avenue
New York, New York 10036

GZ Products, Incorporated
2400-01 Bold River Road
Rancho Cordova, California 95670

I
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Hallen Construction Company, Incorporated
4270 Austin Boulevard
Island Park, New York 11558

Hames Construction and Equipment Company, Incorporated
11333 South Avenue
North Lima, Ohio 44452

SHammond ValveCoprtn

1844 Summer Street
Hammond, Indiana 46320

Hancock Gross Company
401 North 21st Street
Philadelphia, Pennsylvania 19103

Handy and H'rman X
850 Third Avenue
New York, New York 10022

Harlan Agents and Brokers, Incorporated
5155 East 51st Street
Tulsa, Oklahoma 74135

Harris Thermal Transfer Products, Incorporated X
62 Southeast YamhIll Street
Portland, Oregon 97214

Hart Engineering Company,
301 Wampanoag Trail
East Providence, Rhode Island 02914

Harvel Plastics, Incorporated X X
Post Office Box 757-T
Easton, Pennsylvania 18042

Hasbrouck Plastics, Incorporated X
1977 Lakeview Road
Hamburg, New York 14075

Haveg Industries, Incorporated X x
900 Greenbank Road
Wilmington, Delaware 19808

Hell Process Equipment Corporation
12950 Elmwood Avenue
Cleveland, Ohio 44111

I 14enkels and McCoy, Incorporated
Jolly Road

Blue Bell, Pennsylvania 19422
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Hibben and Company
937f7 South Ewing Avenue
Chicago, I llnois 60617

Ir"nImmel Brothers Company K

1415 Dixwell Avenue
Hamden, Connecticut 06514

"Hobart Brothers Company
600 West Main Street
Troy, Ohio 45373

Hofmann Industries, Incorporated K

Snitiington Road and Penn Avenue
Sinking Spring, Pennsylvania 19608

Holloway and Hunn, Incorporated
1379 Wasdale Avenue
Elk Grove Village, Illinois 60007

Hood Corporation
8201 South Sorenson Avenue
post Office Box 4368
Whitter, California 90607

Hooker Chemical Corporation
Ruco Division
Post Office Box 456 - River RoadBurlington, Now Jersey C8016 

'

Hori zontafi Ho I 4es

Division Boring and Tunneling Company of America
Post Office Bux 142144

Houston, Texas 77021

H-P Products, Incorporated
"574 West Gx.rgas Street
Louisville (Canton Sub), Ohio 44641

Huntingdon Machine Division
Gulf and Western Manufacturing Company

"Post Office Box 400
Huntingdon, Pennsylvania 16652

IT Huntington Alloy Products Division
The International Nickel Company, Incorporated
Huntington, West Virginia 25720

L Hurlbut Plastic Pipe Corporation

206 E{jt Olin Avenue
Box 489[ Madison, Wisconsin 53701
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Hyal ine Plastics Corpora÷Ton
1019 North Capitol Avenue
Indianapolis, Indiana 46204

C
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Icke Construction Company, incorporated
Post Office Box 4039
Madison, Wisconsin 53711

IML Metals, !ncorporati d
2065-T 5th Avenue
Ronkonkoma, New York 11779

Indust Corporation
2635 Kennedy Boulevard
North Bergen, New Jersey 07047

Industrial Coat'ngs, Incorporated
7032 Quad Avenue

,r Baltimore, Maryland 21237

I dustrial Mechanical Contractors, Incorporated

1401 North 33rd StreetL Texas City, Texas 77590

Industrial Pipe end Supply Company
_V5106 West 16th Street

Chicr-n,• 111! i.•;s Z00650

Industrial Plastic Fabricators, Incorporated
V :,56 End icott Street

"Norwood, Massachusetts 02062

Industrial Polychemical Service X X
17116 South Broadway
Post Office Box 471

V Gardena, California 90247

Industrial Service Centers, Incorporated
I 191 Chesapeake Park

Baltimore, Maryland 21220

Inland-Ryerson Construction Products Comoany (INRYCO) X
4101 West Burnham Street
Milwaukee, Wisconsin 53201

17 Insley Manufacturing Corporation
Post Office Box 11308
Indianapolis, Indiana 46201

[ Interlake, Incorporated X
135th StreG4, and Perry Avenue
Department.TR
Chicago, Illinois 60627

International Boring Systems Company
S210 Parker Square Bank Building

Wichita Falls, Texas 76308
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International Harvester Company
I [Post Office Box 270

Melrose Park, Illinois 60160

International Nickel Company, Incorporated X
One New York Plaza, Department T
New York, New York 10004

IV International Pipe and Steel Supply Corporation
710 North Post Oak, Ste. 306-T

Houston, Texas 77024

International Trade Service, Incorporated
Post Office Box 344-T
Willingboro, New Jersey 08046

ITT Grinnell Corpor-iticn
260 West Exchange Street
Providence, Rihodo Island 02920

ITT-Thermotech X
Plastic Components Division
1205 South Fifth Street
Hopkins, Minnesota 55343
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Jacobs, B & J, Company, Incorporated
1732 John Street
Cincinnati, Ohio 45214

Jakmas Plumbing & Heating, Incurporated
4651 Oberlin Avenue
Lorain, Ohio 44053

Jarl Extrusions, Incorporated
Winding Street
East Rochester, New York 14445

Jenks Metals X
6501 Northwest 77th Avenue
Miami, Florida 33166

Jet Stream Plastics X X
Post Office Box 190
Siloam Springs, Arkansas 72761

J. L. Fabricating Corporation X
172 Beaver Brook Road

1J Lincoln Park, New Jersey 07035

t Jodge Plastics, Incorporated
9901 Foster Avenue
Brooklyn, New York 11236

Johns-Manville Company X X X

Pos+ Offlce Box 1960
Trenton, New Jersey 08607

Johnson Metal Hose, Incorporated
80 Sharon Road
Waterbury, Connecticut 06720

Johnson Plastics Machinery
1600 Johnson StreetChippewa Falls, Wisconsin 54729

Johnson Products Vinylife Hose Division X
23591 Van Born Road
Taylor, Michigan 48180

Johnson, R. W., Company, Incorporated
2550 South GarnseySanta Ana, California 92707

Jones and Hunt, Incorporated
75 Pheasant Run Road
Orwigsburg, Pennsylvania 17961

Jones and Laughlin Steel Corporation X X
3A Gateway Center

r Pittsburgh, Pennsylvania 15230
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Joslyn Reinforced Plastics Division X-• 1 5443 West Roosevelt Road

Chicago, Illinois 60650

Justin Enterprises, Incorporated X
2933-T Symmes Road
Fairfield, Ohio 45Cl4

It
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Kaiser Steel Corporation
2379 Kaiser Center
300 Lakeside Drive
Oakland, California 94604

Kearney Fluid Equipment, Incorporated
2624 Hamilton Boulevard
South Plainfield, New Jersey 07080

Kee Klamps North America, Limited X
Gascolgne Industrial Products, Limited

Sr77 Benbro Drive
Buffalo, New York 14225

Keegan Utility Contractors, Incorporated
3830 Monroe Avenue
Pittsford, New York 14534

Keflex, Incorporated X
225 1'In Street
Bartlett, Illinois 60103

"Kel log, M. W., Company
14433 South Paramount Boulevardu[ Paramount, California 90723

Kelley, 0. G., Corporation X
105 Taylor

A, Boston, Massachusetts 02122

Kenalrnar Engineering, Incorporated
415 East Hudson Street
Royal Oak, Michigan 48067

Kenda II Company
Polykert Division
20 Walnutt Street
Wellesley HI I;s: Massachusetts 02181

Kenway Corporation
South Liberty Road
Palermo, Maine 04354

RN Kerona, Incorporated
2547 West Jackson

;j j Phoenix, Arizona 85009

Kerona Plastic Extrusion Company
2050 East Fremont
Stockton, California 95205

Keystone Tubular Service Corporation
East Cunningham and Cliff Streets
Butler, Pennsylvania 16001
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Kiely, J. F., Construction Co.mpany
700 McClel Ian Street I
Long Branch, New Jersey 07740

King Brothers, I ncorporated
3520 Southeast 17th Avenue
Portland, Oregon 97242

V• Kirk and 8ýum Manufacturing Company
3186 Forrer Street
Cincinnati, Ohio 45209

KirkhilI Rubber Company X
Cypress CourtL Brea, California 92621

KI Meta lis Company X
41-T North Mall
Plainview, New York 11803

I K-Mac Plastics, Incorporated
4477 Tallmadge Road
Rootstown, Ohio 44272

Knight, Maurice A., Company X
!i 171 Kelly Avenue

Akron, Ohio 44309

Koch Fiberglass Products Company X X X
2501 South West Street1IWichita, Kansas 67217

Kroy Metal Products Company, Incorporated
Route I
York, Nebraska 68467

Kyova Pipe Company
Division of Ashland Oil Company

I Post Office Box 2219
Columbus, Ohio 43216
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LaBarge, Incorporated XI' Tubular Division
7501 South Broadaey
St. Louis, Missouri 63111

La Favorite Rubber Manufacturing Co=pany X
255 Wagaraw Road
Hawthorne, Now Jersey 07507

Lake Chemical Company X
"270 North Washtenaw Avenue
Chicago, Illinois 60612

Lake Erie Welding and Fabricating, Incorporated
524 Ogontz Street
Sanidusky, Ohio 44870

Lane Distributing Corporation
Foot of Cropsey Avenue
Brooklyn, New York 11224

Lascv' Industries, Incorporated X
Chap in Road and Lynch Street
!'onteblIio, California 90640

Lasker, Harold, Company, Incorporated
"536 Middle Neck Road
Grat Neck,, New i'ork 11023

Latrobe Foundry Machine and Supply Company X
203 Hiliview Avenue I
Latrobe, Pennsylvania 15650

Leland Equipment Company
Post Office Box 45128
Tulsa, Oklahoma 74145

Lenz CompanyV 3305 Klopinger Road
Dayton, Ohio 45401

L & E Resloeving Company
1235 Southeast 29
Oklahoma City, Oklahoma 73129

Leslie and Elliott Company
East Railway and Iowa Avenue
Paterson, New Jersey 07503

Li ne-A-Corporation
326-T Frelinghuysen Avenue
mewa-k, New Jersey 07114
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Linehan Plastic Corporation
2082 Irving Boulevard
Dallas, Texas 75207

Linfor, Incorporated Xr 4930 West 35th Street
* • Minneapolis, M!nnesota 55416 A

Liquid Cnirbonic
135 Norlh LaSal le Street
Chicago, Illinois 60603

j Littleford Brothers, Incorporated X
4141 Airport Road
Cincinnati, Ohio 45226

LI Logan Clay Products Company X
Post Office Box 698-T

"{j Logan, Ohio 43138

Lone Star Steel Company X X
West Mockingbird Lane at Roper
Dallas, Texas 75225

Luzerne Rubber and Plastics Company
Post Office Box 987
Taunton, Massachusetts 02780

Lyman, W. H., Construction Company I
433 South Vermont Street
Palatine, Illinois 60067

Lynchburg Foundry Company X
58 Courtland Building
Lynchburg, Virginia 28501

C41'I_
77]



Returned Rep~y Useful Used I
By USPS Received Information Conce

McClarin Plastics, Incorpurated
Post Office Box 168-T
Hanover, Pennsylvania 17331

McDonnell Aircraft Company X X X
Post Office Box 516
St. Louis, Missouri 63166

McGregor-Michigan Corporation X
13360 Helen
Detroit, Michigan 48212

McKay Contractors, Incorporated
Post Office Box 66451 O'Hare Airport
Chicago, Illinois 60666

El McWane Cast Iron Pipe Company X X X
1201 Vanderbilt RoadS~Post Office Box 607

Birmingham, Alabama 35201

hi!
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Madsen and Howell, Incorporatedi ~505 Market Street

Perth Amboy, New Jersey 08861

Bradley Park
East Grandby, Connecticut 06026

Mallinckrodt Chemical Works
3600 North Second Street
St. Louis, Missouri 63160

Maneely, John, Company
Independence Square TA
Public Ledger Building
Philadelphia, Pennsylvania 19106

Manufacturers Rubber and Supply Company, Incorporated
622 Union Avenue
Memphis, Tennessee 38103

Marathon Steel Company

1841 West Buchanhan Street
Phoenix, Arizonla 85005

~, I.Mcriners Company, Incorporated
73 Gorge Road
Edgewater, New Jersey 07020

MarItime Environmant, Incorporated
9 Grassy Plain Street
Bethel, Connecticut 06801

Marquette Coppersmithing Company X
West Park Station
Philadelphia, Pennsylvania 19131

Maryland Rubber Corporation
1618-20 Edison Highway
Baltimore, Maryland 21213
Massart Company

Post Office Box 12788
Seattle, Washington 98111

£ Master Tank and Welding
1610 Singleton Boulevard
Dallas, Texas 75212
Mathis Fiber Glass Coatings and X X

Structures, Incorporated
Denmark, South Carolina 29042

S~C43



Returned Reply Useful Used In
By USPS Received Information Conceptq=

Matthews, Jas. H. x
6515 Penn Avenue
Pittsburgh, Pennsylvania 15206

Mead Pipe Alabama X
Post Office Box 309
Anniston, Alabama 36201

SMercer Rubber Company X
136 Mercer Street
Trenton, New Jersey 08690

Meridian Industries, Incorporated
Prarle at Montague Street
Sturgis, Michigan 49091lI

Merrick Screw and Supply Corporation
1645T Stephen Street
Brooklyn, New York 11227

Metal Arts Company
h! Post Office Box 14109-TR

Houston, Texas 77021

Metal Cladding, Incorporated X
Niagara and Erie R.R. (Buffalo)
North Tonawanda, New York 14120

IL Metals and Tubes Division
Whittaker Corporation
6504 Hurst
Houston, Texas 77008

Metcon, Incorporated
1100 Easton Road
Willow Grove, Pennsylvania 19090

Metric and Muitistandard Components Lorporation X
120 Old Saw Mill River Road
Hawthorne, New York 10532

Metropolitan Plumbing Supply Corporation
5000 Second Street

Long Island City, New York 11101

Metropo i Itan Va Ive Supp l y Company, Incorporated
Maspeth Avenue and Olive Street
Brooklyn, New York 1121

Michels Pipe Line Construction, Incorporated
Post Office Box 128
Brownsville, Wisconsin 53006
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Michigan Trenching Se.-vice, Incorporated
4033 East Morsa.i Road
Post Office Box J
Ypsilanti, Michigan 48197

Mid-American Industries, Incorporated
Post Office Box 13224
Riverside Station[ Memphis, Tennessee 38113

Midco Pip, and Tube, Incorporated
Post Office Box 326
Bensenville, Illinois 60106

Mid-Continent Pipeline Equipment Company X
%. Post Office Box 1551

Houston, Texas 77001

Mid-Continent Supply Company
Mid-Continent Building
Fort Worth, Texas 76102

Mideast Aluminum Industries Corporation X
Powt Office Box 248
Dayton, New Jersey 08810

Midland Pipe and Supply Company
6121 West 28th Street
Cicero, Illinois 60650

Mid-Mountain Contraqtors, Incorporated
Post Office Box 577

L =.Bellevue, Washington 98009

Mi dwesco-Enterprise, Incorporated
1650 North Eiston Avenue
Chicago, Illinois 60622

Midwestern Contractors, Incorporal ed
Post Office .ox 706
Wheaton, Illinois 60187

Midwestern Engine and Equipment Company
Post Office Box 3445

7! Tulsa, Oklahoma 74101

Miller Pipeline Corporation X X A
210 South Broadway1i Green Springs, Ohio 44836

Miller, Ray, Incorporated
22 Fairfield Place
West CaIdwell, New Jersey 07006
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Mills Alloy Steel Company
6 West Interstate Road
Cleveland., Oi,;o 441t6

Minal.sx Corporation
Post Office Box 186
White House Station, New Jersey 08889

Minnesota Limited, Incorporated
390 County Road D
St. Pau:, Minnesota 55112

Minnotte Manufacturing Corporation
I MinnotPte Square

Pittsburgh, Pennsylvania 15220

Missouri Boiler and Tank Company
2222 Papin Street
St. Louis, Missouri 63103

M & M Hose Company
9320 Mason
Chatsworth, California 91.'11

Modern Constructors, Incorporated
S325 Lake Avenuqt South

Duluth, Minnesota 55802

Modern Plastics and Glass, IncorDorated
678 Nowartd Avenue
Bridgeport, Connecticut 06605

Monsanto Polymers and Petrochemicals Company
A Unit of Monsanto Company• 800 North Lindbergh Boulevard

St. Louis, Missouri 63166

Montague Fisher, Incorporated
Post Office Box 27218
San Francisco, California 94127

Moore Manufacturlng, Incorporated
Industrial Way and Moore Road
Brisbane, California 94005

C
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Moore, Samuel, and Company
Industrial Park
Mantua, Ohio 44255
Morris-Young-Owens Company
12751 Main Street:"

Houston, Texas 77035

M P Industries, Incorporated X
101 North Cool Springs Road
G1 Fallon, Missouri 63366

M & Q Plastic Products
20 Bannard Street
Freehold, New Jersey 07728

M & T Chemicals, Incorporated X
Woodbridge Road and Randolph Avenue
Rahway, New Jersey 07065

Muel ler Company XStee
L! 500 West, El Idorado Street

Decatur', Illinois 62525

Mue ller Pipel lners, Incorporated :
2900 Suuth 166th Street
New Berlin, Wisconsin 53151

Murray, A. S., Company, Incorporated
Post Office Box 1000
Sharon, Massachusetts 02067

IL
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National Annealing Box Compi.ny
Braid Avenue and B & 0 Railroad
Washington, Pennsylvania 15301

National Fiberglass Products Corporatlin
7 Greenwood Avenue
Romeoville, Illinois 60441

National Fittings Company
Post Off-ice Box 503
St. Louis, Missouri 64166

I National Mine Service Company X
3001 KopDers Building
436 7th Avenue
Pittsburgh, Pennsylvania 15219

National Plast; fab, Incorporated
121 Muller Road
Burlington, Massachusetts 01803

National Tank and Pipe Company X
Post Office rox 17158
2301 North Lolumbla Boulevard
Portland, Oregon 97217

National Tube Forming, Incorporated
164 North Manning
Hillsdale, Michigan 49242

National Valve and Manufacturing Company
156 49th Street
Pittsburgh, Pennsylvania 15201

Natural Pipeline Company
Box W
Lakeville, Minnesota 55044

V Navco Plastic Pipe, Incorporated
1550 Elmwood Avenue
Cranston, Rhode Island 02910

I1
PNaylor Pipe Company X X Xi

1231 Fast 92nd Street
Chicago, Illinois 60619

Nebraska Plastics, Incorporated
Post Office Box 45
Cozad, Nebraska 69130
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Nelson Company
B & 0 R.R. At Amos
Holmes, Pennsylvania 19043

Naw England Lead Burning Company, Incorporated
100 Baldwin Avenue
North Woburn, Massachusetts 01801

SNew Jersey Aluminum Company, Incorporated X

Post Office Box 73T
North BurnswIck, New Jersey 08902

2 Niagra Polymer Products, Incorporated
62 SkiltenH Buffalo, New York 14207

Non-Ferro. International Corporation
300 Park Avenue4H• New York, New York 10022

Nooter Corporation X
1414 3outh Third Street
St. Louis, Missouri 63166
Normandy Products Company

1001 South Avenue
Wilkinsburg, Pennsylvania 15221

North American Aluminum Corporation
Naarco Square
Kalamazoo, Michigan 49004

Nort'n Carolilna Products Corporation X632 Pershing Road

North RIleigh Plant, North Carolina 27611

Northern Pipeline Construction Company
Box 901, Highway 2 West
Bemidji, Minnesota 56601

Northland Plastics, Incorporated
1422 South 16th Street
Sheboygan, Wisconsin 53081

Northwest Pipe and Casing Company X
9202 Southeast Lawnfleld Road
Clackamas, Oregon 97015

NRM Corporation
47 West Exchange Street
Akron, Ohio 44308
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Offenhauser Company
Post Office Box i8068-TR
Houston, Texas 77023

Ohio Pipe Bending and Coiling Company
3890 Trent Avenue
Cleveland, Ohio 44109

Ohio Pipe, Valves and Fittings, Incorporated
3890 Trent AvenueClevelande Ohio 44109

[ Olin Evanite Plastics
Carrollton, 3hlo 44615

Olin Plastics
120 Long Ridge Road
Stamford, Connecticut 06904

Omega Alloy Division
M. B. Garrigan Company
III Gotthart Street
Newark, New Jersey 07105

O'Neal Steel, Incorporated
747 North 41st Street
Birmingham, Alabama 35202

Orban, Kurt, Comparvy, Incuoporated X
Two Orban Way
Wayne, New Jersey 07470

U Owens Corning Fiberglas Corporation
Fiberglas Tower
Toledo, Ohio 43659

Owens Corning Fiberglas Corporation X
5711 Sarvis Avenue
Riverdale, Maryland 20840 4

Owens-Illinois, Incorporated X
Post Office Box 1035

L Department M. S.
Toledo, Ohio 43666

II
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Pace Pipe Line Company
Drawer B
Delmont, Pennsylvania 15626

Pacific Plastic Pipe Company
[ 399

Beaverton, Oregon 97005

Pacific States Cast Iron Pipe Company X
Post Office Box 1219
Provo, Utah 84601

Pacific Western Extruded Products
9742 East Firestone Boulevard
Downey, California 90241

Pathway Bellows, Incorporated X
Department TR
1452 North Johnson AVenue
El Cajon, California 92022

PCM Company XLI 1433-37 Ferry Street
Camden, New Jersey 08104

Peerless Plastics, Incorporated
Post Office Bcx 956
Garden City, Kansas 67846

Penn Galvanizing Company X
2201 East Tioga Street
Philadelphia, Pennsylvania 19134

L Pennsylvania Flexible Metallic Tubing Company X
Post Office Box 415-T

i|i Paoli, Pennsylvania 19301

Perfection Corporation
640 North Lake Street
Madison, Ohio 44057

Perfection Sprinkler Company X
Box 1363-T
Ann Arbor, Michigan 48.06

Perfex Plastics Division
Rimer, Incorporated
2632 South Dearborn Street

r Chicago, Illinois 60616

Perkasie Industries Corporation X
54-55 Spruce Street
Perkasie, Pennsylvania 18944

Perma-Line Rubber Products Corporation
1735 North Winnebago Avenue
Chicago, Illinois 60647
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Perma-Raln Irrigation, Incorporated
350 West Hermosa
Lindsay, California 93247

Petrochemicals Company, Incorporated
Post Office Box 2199
Fort Worth, Texas 76101

Petroleum Pipe and Supply Company, Incorporated
V HapgoodBuilding, Box 545

Carnegie, Pennsylvania 15106

Phelps Dodge Copper Products Company X
300 Park Avenue
New York, New York 10022

Phelps Packing and Rubber Company, Incorporated
One Montgomery Road .:
Baltimore, Maryland 21227

Phillips Products Company, Incorporated X X X
H.1 Plastic Pipe Division '

2655 Villa Creek Drive - Suite 155
Dallas, Texas 75234

Phoenix Steel Corporation
Claymont, Delaware 19703

H Pierce-Roberts Rubber Company X
1400 Heath Avenue
Trenton, New Jersey 08638

Pilot Manufacturing Corporation
Post Office Box 3128
20433 Earl Street
Torrance, California 90510

Pipe Benders, Incorporated X
Post Office Box 396
Duluth, Minnesota 55801

Pipe Fittings, Incorporated
1000 North Main Street
Wellington, Ohio 44090

Pipe Heating Systems, Incorporated I
A Subsidiary of Ric-WIl, Incorporated
10101 Brecksville Road
Brecksville, Ohio 44141

Pipe Lining and Coating Company
15-06 129th
College Point, New York 11356
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Pipe Specialists, Incorporated
Post Office Box 4368-T
Boulder, Colorado 80302

Pipeline Inspection Company, Incorporated X
1919 Antoine
Houston, Texas 77055

Piping Engineering Company, Incorporated X

Ll 8939 West 21st Street
Sand Springs, Oklahoma 74063

U Piping Insulators, Incorporated X
10 Osage Road
Canton, Massachusetts 02021

Pittsburgh Corning Corporation X
Department TR800
Presque Isle Drive
Pittsburgh, Pennsylvania 15239

Plasti-Flo, Incorporated
2701 North Pulaski

Chicago, Illinois 60639

Plastic Applicators X X
Post Office Box 7631-TR

Houston, Texas 77007

Plastic Machinery 'orporation
201 North Border
Post Office Box 217
Cleburne, Texas 76031

Plastic and Metal Products CorporationH 1452 County Line Road
Huntingdon Valley, Pennsylvania 19006

Plastic Mold and Engineering Company
261 Wampanoag Trail
East Providence, Rhode Island 02915

S LPlastic Piping Systems, Incorporated
Post Office Box 269-T
South Plainfield, New Jersey 07080

Plastics, Incorporated
500 West Florida Street
Milwaukee, Wisconsin 53204
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Plastiflex Company

1237-39 Arbor Vitae Street

Inglewood, California 90301

PlastillIIne, I ncorporated 
X

1251 Northeast 48 Street
Post Office Box A
Pompano Beach, Florida 33061

p pliastintetic$ Incorporated
t5-T Industrial Road
Fairlield, New Jersey 07006

Plexco DIv slon

Post Office Box 10725
Knoxville, Tennessee 37919

pluess-Staufer (North American), Incorpc-rated X

(Protexulate)
One World Trade Ceni~r, Suite 2113Now YorK, New York 10048

P.Poling and Bacon Construction Company, Incorporated

10400 South Avenue
Youngstown, Ohio 44514

Pol lock, William B., Company99 Andrews Avenue

Youngstown, Ohio 44503

Polygon Company Division X

Plae/Steel Products, Incorporated
East Roosevelt Road at Tennessee
Walkerton, Indiana 46574

Polykote, Incorporated
12390 Crossburn Avenue
Cleveland, Ohio 44135

Polymer Corporation 
I

L[ 2140 Fairmont Avenue
Readlng, Pennsylvania 19603

L Porous Concrete Pipe Company X
i.• I1746 Lincoln Highway East 

!

Lancaster, Pennsylvania 17602

Portco Corporation
Paper and Plastics Division
420C' ,•oIumbIa Way
Vancouver, Washington 98661
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Posey Iron Works, Incorporated
South and Prince Streets
Lancaster, Pennsylvania 17604

Power Piping Company
831 Beaver Avenue
Pittsburgh, Pennsylvania 15233

N [ Precision Polymers, Incorporated
1136 U. S. Highway No. 22
Mountainside, New Jersey 07092

II Precision Thermoplastics Corporation
3410 Democrat Road
Memphis, Tennessee 38118

Prince Rubber and Plastics Company, Incorporated

Station BU Buffalo, New York 14207

Process Piping, Incorporated
2267 Lithonia Industrial Boulevard
Lithonla, Georgia 30058

Progressive Alloys Corporation
16-18 Court Street
Brooklyn, New York 11241

II Protective Plastics Division
. The Carborundum Company

Diamond State Industrial Park
Newark, Delaware 19711

Protecto Plas Company X
Post Office Box 294-T
Cleveland, Ohio 44139

Pultrusions Corporation X
Pultruslons Building
Aurora, Ohio 44202

Pure Stone Company X
Box 297
Marble Falls, Texas 78654

LHutnam Stainless Steel Tubes, Incorporated
822 Fairfield AVenue
Kenilworth, New Jersey 07033

PVC Fabricators
4386 East 10 Lane
Hialeah, Florida 33013
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By USPS Received Information Conic

Pyramid Industries, Incorporated
1422 Irwin Drive
Erie, Pennsylvania 16505

Pyramid Plastics, I ncorpora-v ed
'II 220 West 5th Street

Department TR
Hope, Arkansas 71801

EI
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Quick Plastics
Wayland Drive at Richard
Jackson, Michigan 49201 1
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Returned Reply Useful Used In
By USPS Received Information Concepts

Rain Jet Corporation
303 South Flower Street
Burbank, Califo.nlo 91502

Ramsey Inrtustries, Incorporated
33 Industrial Parkway
Northvale, New Jersey 07647

Randolph Company X
1112 Rr•ine Street
Houston, Texas 77019

Raque Manufacturing, Incorporated
725 Beanblossorn Road
Louisville, Kentucky 40213

Raymond Metal Products Company X
Post Office Box 6696
4425 Northpoint Boulevard
Baltimore, Maryland 21219

Rea Plastics, Incorporated
Post Office Box 766Kinesport, Tennessee 37662

Read Plastics, Incorporated

12335 Whkins Avethue
Rockville, Maryland 20852

Reading Industries, Incorporated X
Reading Tube Division
530 MaLn Street
Fort Lee, Neýw Jersey 07024

Reco, Incorporated X
7th and Hospital Streets
Richmond, VIrginid 23219

Red Valve Company, Incorporated X
600 Bell Avenue
Carnegie, Pennsylvania 15106

Reed Manufacturing Company
1425 West Eighth Street
Erie, Pennsylvania 16512

Reeves Rubber, Incorporated
415 Avenida Pico
San Clemento, California 92672
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Rehau Plastiks, Incorporated X X X3 North Street
Waldwick, New Jersey 07463

Reliance Plastic and Chemical Corporation
109 Kearney Street
Patterson, New Jersey 07509

Remco Manufacturing Company, Incorporated X
205 South 85th East Avenue
Post Office Box 15613• ~Tulsa, Oklahoma 74115

RepublIc Steel Corporation
1441-T Republic Building
Post Office Box 6778
Cleveland, Ohio 44101

Resistoflex Corporation I
Roseland, New Jersey 07068

Reutzel, R. E., Company
Post Office Box 527
Fremon+, Nebraska 68025 I
Ric-WII, Incorporated X
10100 Brecksville Road
Brecksville, Ohio 44141

Ridge Plastics Company IBox 2205 '

Jonesboro, Arkansas 72401

Ridge Rool Company

400 Clark Street
Elyria) Ohio 44035

Rite-Flo Manufac+uring Corporation
13020 Southwest 87 Avenue
Miami, Florida 33156

Roberts Pipe Line Constructiot ,
Box 169
Sulphur Springs, Indiana 47388 "

Rob intech, Incorporated
1407 Texas Street
Fort Worth, Texas 76101
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Rochester Equipment Company, Incorporated
Post Office Box 6420
Rochester, Minnesota 55901

Rohm and Haas
Independence Mal I West
Philadelphia, Pennsylvania 19105

Rotuba ixtruders, Incorporated XAl 1401 Park Avenue
Linden, New Jersey 07036

S Rovang, W. G., and Associates, Incorporated
1943 Ncrth Columbia Boulevard
Portland, Oregon 97217

Royal Industrias Tetrafluor Division
2051 East Maple Avenue
El Segundo, California 90245

Royston Laboratories, Incorporated X X
V 128 First Street

Pittsburgh, Pennsylvania 15238

S~Russell a nd Land, Incorporated

4017 East Elchel Avenue
Evansville, Indiana 47711

Ruth-Berry Company
341 East Brooks Road

Post Office Box 9056
Memphis, Tennessee 38109

Ryerson, Joseph T., and Son, Incorporated X X X

Box 8000-A
Chicago, Illinois 60680
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Sacramento Pipe Works

116 North 16th
Sacramento, California 95803

Safety Gas Main Stopper Conpany, Incorporated
525 Atlantic Avenue
Brooklyn, New York 11217

Sage Pipeline, Incorporated
Post Office Box 317
Gold Hill, Oregon 97525

Sandia Laboratories X X X
Albequerque, New Mexico 87115

Sandusky Foundry and Machine Company
Fulton and Market Streets
Sandusky, Ohio 44870

Santa Fe - Curran and CompanyPost Off ice Box 607 •-:,

Aurora, Colorado 80010

Satterlund Supply Company
17300 TR Conant Avenue
Detroit, Michigan 48212

Sawhill Tubular Division
Cyclops Corporation 4Box il

Sharon, Pennsylvania 16146

Schnitzer Al ly Products Company
173 Pine Street
Elizabeth, New Jersey 07206

Schulman, A., Incorporated
3550 West Market Street
Akron, Ohio 44313

Schwartz, H., and Sons, Incorporated
5101 Unruh Street
Philadelphia, Pennsylvania 13135

Sciaky Brothers, Incorporated X X X
4915 West 67th Street
Chicago, Illinois 60638

Screens and Fabricated Metals Corporation
Post Office Box 31
North Bergen, New Jersey 07047

S..Sebring Industrial Corporation

Post Office Box 467
Sebring, Florida 33870
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Sellers Company, Incorporated
396 Church Road
King of Prussia, Pennsylvania 19406

SGL Piping Systems X
Department DS
Post Office Box 2747
Wilmington, Delaware 19805

Shamrock Industries, Incorporated
Sperzel Br"lding Products Division
1010 Lyno ,e Avenue, North
Minneapolis, Minnesota 55411

Sharon Steel Corporation
Post Office Box 291
Sharon, Pennsylvania 16146

Sheehan Pipe Line Construction Company
511 National Bank of Tulsa Building
Tulsa, Oklahoma 74103

Sheldon, NI. L., Plastics Corporation X X
350 Lexingi-'n Avenue
New York, New York 10016

[-! Shivel, Incorporated•

411 Professional Bul~dlng

Bartlesville, Oklahoma 74003

Siegfried Insurance
5565 South Lewis
Tulsa, Oklahoma 74105

Siverline Plastics
VPost Office Box 1806

Asheville, North Carolina 28802

Simpson Extruded Plastics
4421 Nugget Way
Post Office Box 10049
Eugene, Oregon 97403

Simpson Timber Company
Tank and Pipe Division2301 North Columbia Boulevard

Portland, Oregon 27217

Sloane, R & G, Manufacturinq Company, Incorporated X X X
21031 Ventura Boulevard
Post Office Box 2300
Woodland Hills, California 91364
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Slocomb Plastic Pipe and Products, Incorporated
Drawer J - 302 Esto Highway
Slocomb, Alabama 36325

Smith, David, Steel Company, Incorporated X
401 Metuchen Road
South Plainfield, Now Jersey 07080

Smith, Enoch, Sons Companyiii 1441 Beck Street
Salt Lake City, Utah 84116

4 Smyth Rubber and Packing Company
512-514 Mercer Street
Jersey City, New Jersey 07306

Snel son, Incorporated
Post Office Box 312
Sedro Wool ley, Washington 98284

Soltex Polymer Corporation, X X
a Subsidary of Solvay and Cie S. A. (Belgium)
550 Broad Street
Newark, New Jersey 07102

Sommerv:lie-lliInois Company
Post Office Box 3158
Peoria, Illinois 61614

Sometco Plastics Company
3950 Swinnea RoadV Memphis, Tennessee 38118

South Dakota Concrete Products Company
222 East Capitol
Pierre, South Dakota 57501

Souther, Incorporated X
L! 1952 Kienlen Avenue

St. Louis, Missouri 63133

Southern Boiler and Tank Works, Incorporated
Thomas and Beltline R.R.
Memphis, Tennessee 38107

SSouthern Plastic Company X
Dunbar Road
Columbia, South Carolina 29209
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Southwest Fabricating and Weldings Company, Incorporated X
7525 Sherman[Houston, Texas 77011

Southwest Manufacturing Company X
f Post Office Box 722

Downey, California 90241

Spatz Fiberglass Products, Incorporated
Post Office Box 70A

Yorklyn, Delaware 19736

Spear and Wood Manufacturing Company
South Wood Street
West Memphis, Arkansas 72301

Speciality Pipe and Tube, Incorporated X
302 Martin L. King Avenue
Warren, Ohio 44485

Speedline Fittings Division X
Horace T. Potts Company

F i 538 East Erie Avenue
Philadelphia, Pennsylvania 19134

SSpeicher Brothers, Incorporated X
308 Portland Street
Celina, Ohio 45882

Spencer, G. R., Construction Company
1605 East Lincoln
Fort Collins, Colorado 80521

Spiratex Company
23403 Kean AVenue
Dearborn, Michigan 48124

SSP Fittings Corporation X
108 Northfield Road
Bedford, Ohio 44146

I Stacey Manufacturing Company
359 Township Avenue

Cincinnati, Ohio 45216

Stainless Tubing and Pipe, Incorporated X
1613 Manning Boulevard
Bristol, Pennsylvania 19007

Standard Pipe and Supply Company, Incorporated
301 City Line Avenue
Bala Cynwyd, Pennsylvania 19004

Standard Pipeprotection Division
General Steel Industires, Incorporated
3000 South Brentwood Boulevard.1 St. Louis, Missouri 63144 C64
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Standard Plastics
1760 West 1900 South
Salt Lake City, Utah 84104

Stanley Supply, Incorporbted
Post Office Box 192
"B" Street and Hawaiian Avenue
Wilmington, California 90744

[" State Pipe and Supply Company
4442 North Union Boulevard
St. Louis, Missouri 63115

Stauffer Chemical Corporation
Post Office Box 1110
Long Beach, California 90801

Sterns, D. E., CompanyS~Post Office Box 1234
Shreveport, Louisiana 71163

S-T-M Supply Company, IncorporatedS~97 Now Brunswick Avenue

Hopelawn, New Jersey 08861

Strahs Aluminum Company, Incorporated
I• •804 Snediker Avenue

Brooklyn, New York 11207

Structural Fiberglass, Incorporated
250 Sixth Street

{•* ! Verplanck, New York 10596

Stuart Corporation
1407 South Second Street!i Plainfield, New Jersey 07063

Stupp Corporation
Post Office Box 3558
Baton Rouge, Louisiana 70821

Sullair Corporation
3700 East Michigan Boulevard
Michigan City, Indiana 45360

Superior Equipment 2ompany
Post Office Box 769
Bucyrus, Ohio 44820

Swanson Company
3747 West Buckeye Road
Post Office Box 6557
Phoenix, Arizona 85009
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Synthetic Products Company
Division of Dart Industries
1636 Wayside Road
Cleveland, Ohio 44112

S & Z Construction Company, Incorporated
16875 West Cleveland AVenue
New Berlin, Wisconsin 53151
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Talent Engineering, Incorporated X
680-2 Meyers Stree•n
Los Angeles, California 90033

Tapco International, Incorporated X
1403 North Post Oak Lane
Houston, Texas 77024

Tapecoat Company X X
Division TC Manufacturing Company, Incorporated
1527 Lyons Street
Post Office Box 631
Evanston, Illinois 60204

Tarnow Pipeline Construction Company, Incorporated
Post Office Box 247
Casey, Illinois 62420

Technical Specialties Company, Incorporated I
Rosyln Place
Mount Vernon, New York 10550

Telsco Industries
Post Office Box 18205
Dallas, Texas 75218

Tenneco Chemicals, Incorporated X
Organics and Polymers Division
Turner Place, Post Office Box 2
Piscataway, New Jersey 08854

Tennessee Tube Bending, Incorporated X
Mill Street
LaFollete, Tennessee 37766
Tex-Tube Division
Detroi• Steel Corporation
1503 North Post Oak Road
Post Office Box 7705
Houston, Texas 77007

Thaxtcn Tool Company X
Post Office Box 4059-A
Pittsburgh, Pennsylvania 15201

Thermacon Industries, Incorporated
No. I Thermacon Building
RockhIll Road
Cherry Hill, New Jersey 08034

Thermop last I cs, Incorporated
1401 South Industrial Drive
Mishawaka, Indiana 46544
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Thompson Culvert Company, Incorporated
110 Ford Lane
Hazelwood, Missouri 63042

Thompson Pipe and Steel Company[ 3041 Larlmer
Denver, Colorado 80201

r Thypin Steel Company, Incorporated
49-55 30th Street
Long Island City, New York 11101

Tloga Pipe Supply Company, Incorporated
2400 Wheatsheaf Lane
Post Office Box 5997
Philadelphia, Pennsylvania 19137

Tiros Plastics Corporation
540 Tarrytown Road
White Plains, New York 10607

Tomaro, Nick and Son, Incorporated
13597 7 Mile Road
Caledonia, Wisconsin 53108

Toronto Plastics and Machine Company

9 Hendricks Avenue and Route 30I Chesi hurst, New Jersey 08089

Transpolymer Industries, Incorporated
100 South Justison
Post Office Box 1945T
Wilmington, Delaware 19899

Trelleborg Rubber Company, Incorporated
30702 Solon Industrial Parkway
Solon, Ohio 44139

Trent Tube Division
South Church Street
East Troy, Wisconsin 53120

Trenton Pipe Nipple Company X

626-628 Brunswick Avenue
Trenton, New Jersey 08607

Triangle Pipe and Tube Company, Incorporated
Post Office Box 711
New Brunswick, New Jersey 08903

Tridyn Industries XX
Post Office Box 156
Colfax, North Carol Ina 27235
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Trl-Polnt Industries X
Divis~on of Oak Industries
Hoosick Falls, New York 12090

Truly Tubular Fitting Corporation X
Post Office Box 1160
Mount Vernon, New York 10550

[ Tube Manufacturing Company, Incorporated
89-T Route 206
Somerville, New Jersey 08876

Tube Turns Division (Chemetron) X I
222 Cedar Lane

Teaneck, New Jersey 07666

Ii Tubeco, Incorporated 4

121 Varick Avenue
Brooklyn, New York 11237

Tube-Line Manufacturing Company X
Division of Midwood Industries, Incorporated
48-13 20th Avenue
Long Island City, New York 11105

Tubular Steel, Incorporated
Post Office Box 65-T
Hazelwood, Missouri 63042 f
Tyler Pipe Industries, Incorporated X X
Post Office Box 2027
Tyler, Texas 75701
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U- Brand Corporation X
Clark and Greene Streets
Ashland, Ohio 44805

Umstead Manufacturing Company
400 East Water Street
St. Charles, Michigan 48655

Unaflex Rubber Corporation X
255-T 19th Street
Brooklyn, New York 11215

Union Carbide X X
Linde Division
270 Park Avenue
New York, New York 10017

Union Carbide Corporation XIrPlastics Products Division
270 Park Avenue
N,%w York, New York 10017

Uniroyal Chemical
EMIC Building

t Spencer Street
Naugatuc%, Connecticut 06770

Uniroyal, Incorporated
1230 Avenue of the AmericasK New York, New York 10020

United Air Specialists, Incorporated X
, ~ 6665 Creek Road

Cincinnati, Ohio 45242

F United Conveyor Corporation
300 Wilmot RoadDeekfleld, Illinois 60015 "

United McGill Corporation
Pos* Office Box 820 TR
Columbus, Ohio 44116

-" United Moulded Products Corporation
2 Yennicock Avenue
Port Washington, New York 11050

United Pipe Nipple Company, Incorporated
1867 Atlantic Avenue
Brooklyn, New York 11233
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United Plastics
Division of Environmental Equipment, Inneorporated
11627 North Houston-Rosslyn
Houston, Texas 77038

United Plastics Machinery
520 Lancaster Street
Frazer, Pennsylvania 19355

United Sheet Metal Division X
United McGill Corporation
202 East Broadway
Westerville, Ohio 43081

United States Aluminum and Steel
Highway Products Corporation
8000 Farrow Road
Columbia, South Carolina 29203

United States Extrusions Corporation

Crossways Park Drive
Woodbury, New York 11797

United States ';teel Corporation X X
600 Grant Street
Pittsburgh, Pennsylvania 15230

Unilted States Steel Corporation
Supply Division
13535 South Torrencb AVenue
Chicago, Illinois 60633

Urethane Rubber Corporati~l
Post Office Box 646
Mount Clemens, Michigan 48043

Usona Manufacturing Company
3512-T Chouteau Avenue
St. Louis, Missouri 63103

U.S. Pipe and Foundry Company, Incorporated
1000 West 19th
Chattanooga, Tennessee 37408

U.S. Plastics, Incorporated

Post Office Box 152
Houston, Mississippi 38851

U.S. Tube and Foundry Company, Incorporated
• 485 Wortman AVenue

Brooklyn, New York 11208
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Vacuum Barrier Corporation X
5 Barten Lane
Woburn, Massachusetts 01801

Vv:cor Engineering Corporation X~669 Cartiegie Avqnue

Kenilworth, New Jersey 07033

Valley lndustrla& Plastics. Incorporated X X
2000 Beaver Avenue
Monaca, Pennsylvania 15061

Valloy Steel Products Company X
Post Office Box 503
St. Louis, Missouri 63166

Valmont Industries, incorporated X
Valley, Nebraska 68064

Van Beek Industries, Incorporated
82 -rogress Street
Union, New Jersey 07083

Van Ess Company
500 West 7 Mile Road
Comsfock Park, Michigan 49321

V.A.W. of America, Incorporatod
U.S. Route 209
Ellenville, New York 12428

Vermeer Manufacturing Company X
Post Office Box 200Pella, Iowa 50219

Vermeer Sales and Service
Post Office Box AK - Highway 16
West Salem, Wisconsin 54669

Vico Vibration and Noise Control, Incorporated
448 West 36th Street
New York, New York 10018

VInylex Corporation
2636 Byington - Solway Road
Knoxville, Tennessee 37921
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Virginia Metal Manufacturing Company, Incorporated

p ost officea Box 2438
' Roanoke, Virginia 240!0

Virginia Plastics Company
Post Office Box 165-T
Roanoke, Virginia 24002

"r ,Vulcan Lead Products Company
1543 West Pierce Street
Milwaukee, Wisconsin 53204

I I
LI

SC73



Returned Reply Useful Used In-
By USPS Received Information Conceptsi

Walker, Cecil I., Machinery Company
Post Office Box 2427
Charleston, West Virginia 25329

Walllngford Steel Company X
100 Valley Street
Wallingford, Connecticut 06492

SWallace, William, Division X
1475 Old County Road

Belmont, California 94002

Warner Manufacturing Corporation
267 Watsessing Avenue
Bloomfield, New Jersey 07003

Warren, John V., Incorporated

502 Wouth Street
Rensselaer, New York 12144

Waterman Construction Company, Incorporatedli Post Office Box 386

Waterman, Illinois 60556

Waterman Machine and Manufacturing Company
1223 Germantown Avenue
Philadelphia, Pennsylvania 19122

Web Plastics Company, Incorporated
East Ottawa Street
Richwood, Ohio 43344

Wells Engineering Company
2922 West Lake Street
Chicago, Illinois 60612

Wesflex Manufacturing Corporation X
Post Office Box 1009L Richmond, California 94802

Western Plastics Corporation X
2330 Port of Tacoma Road
Tacoma, Washington 98421

Western Plastics Corporation
East 7th Street Road at Prospect Avenue
Post Office BOx 249

Hastings, Nebraska 68901

Westfield Sheet Metal Works, Incorporated
48 Monroe Avenue
Kenilworth, New Jwrsey 07033

C74



Returned Reply Useful Used in'
By USPS Received Information Concept]

"Wheatland Tube Company
Independence Square Public Ledger Building
Philadelphia, Pennsylvania 19106

Wheeling Machine Products Company
1947 Krause Street
Wheeling, West Virginia 26003

L Wheeling-Pittsburgh Steel Corporation
4 Gateway Center
Post Office Box 118

IPittsburgh, Pennsylvania 15230

WhInery, W. D., Incorporated
Post Office Box 11062-T
Tacoma, Washington 98411

[jWhite Metal Rolling and Stamping Corporation

84 Moultrie Street
Brooklyn, New York 11222

Whittaker Pipeline Constructors X
7021 Highhay 136
Porter, Texas 77365

L Wilson-Tek Corporation X X
900 East National Avenue
Brazil, Indiana 47834

Wltco Chemical Corporation
291 Fairfield Avenue
FaIrfield, New Jersey 07006

Woodhill Nipple and Supply, Incorporated
East 123rd and Euclid
Cleveland, Ohio 44106

Work Equipment Company, Incorporated X

11905 West Ripley Street
Milwaukee, WIsconsin 53226

Worthy Brothers Pipeline Corporation
118 Middleboro Road
Post Office Box 3009
Wilmington, Delaware 19804

C75



Returned Reply Useful Used in[ y USPS Received Information ConceP

Xatoy, Incorporated X

3 Terminal Road
New Brunswick, New Jersey 08903

Yoder Company
5528 Walworth Avenue
Cleveland, Ohio 44102

Young Metal Products, incorporated X

1 0loll East 148th
East Chicago, Indiana 46312

ii Youngstown Sheet and Tube Company
Post Office Box 900v • Youngsown, Ohio 44401

Youngstown Steel and Alloy Company
Box 217
520 West Main
Canfield, Ohio 44406

Youngstown Welding and Engineering Company

3720 Oakwood Avenue
Youngstown, Ohio 44509

Zeus Industrial Products, Incorporated X

100 Foot of Thompson Street
Department TR
Raritan, New Jersey 08869

Zeston, Incorporated
Post Office Box 46-A
,Fords, New Jersey 08863

C7
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Other Information Sources *t I
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L• DI



Reply Useful

Received Information

SAmerican Concrete Pipe Association X X
1501 Wilson Blvd.
Arlington, VA 22209

American Petroleum Institute X X
2101 L St., N. W.
Washington, DC 20034

American Pipe Fittings Association X X
ii 26 Sixth St.

Stamford, CT 06905

American Supply Association X
221 N. Lasalle St.
Chicago, IL 60601

S~American Welding Society, Inc.

2501 N. W. 7th StreetMiami, FL 33125

Association of Industry Manufacturers
1413 K Street N. W.
Washington, DC 20005

Association of Oil Pipe Lines X
1725 K St. N. W.
Washington, DC 20006

Bituminous Pipe Institute X X
II E. Wacker Dr.
Chicago, IL 60601

Cast Iron Pipe Research Association X X
1301 W. 22nd St. Fulte 323
Oakbrook, IL 60521

I Cast Iron Soil Pipe Institute X

2079 K St. N. W.
Washington, DC 20006

Concrete Joint Institute
2 Kimball St.
Elgin, IL 60120

Distribution Contractors Association X X
506 Harvard Tower
Tulsa, OK 74135

D2



Reply Useful
Received Information

National Association of Pipe Coat'Inq X X
Applicators

2504 Flournoy-L~icas Rd.
Shreveport, LA 71108

National Assoclatlon of Pipe Nipple
Manufacturers, Inc.

1745 Merrick Ave.
Merrick, NY 11566

SNational Certified Pipe Welding Bureau X X
5530 Wisconsin Ave. Suite 750
Washington, DC 20015

National Clay Pipe Institute X X
1130 17th St. N.W.
Washington, DC 20015

National Corrugated Steel Pipe Association X X
SChicago-O'Hare Aerospace Center

S~4825 N. Scott St.
•Shlller Park, IL 60176
National Plumbing, Heating, Cooling

1413 K. St. N. W.

Washington, DC 20005

Pipe Fabrication Institute X X[ 1326 Freeport Rd.
Pittsburgh, PA 15238

[ Pipeline Contractors Association
2800 Republic National Bank Bldg.
Dallas, TX 75201

IL: Piping Promotion Trust
742 Ponce De Leon Place N. E.
Atlanta, GA 30306

Plastics Pipe Institute X x
250 Park Ave.
New York, NY 10017

Society of Plastics Engineers, Inc.

656 West Putnam Avenue
Greenwich, CT 06830

D3
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Li Concept Comparison Worksheets

(For- Figure 8)
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